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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in managing 
farms, ranches, and woodlands; in select- 
ing sites for roads, ponds, buildings, and 
other structures; and in judging the suit- 
ability of tracts of land for farming, indus- 
try, and recreation. 


Locating Soils 


All the soils of Jefferson County are 
shown on the detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo- 
graphs. Each sheet is numbered to corres- 
pond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol and gives the capa- 
bility classification of each. It also shows 
the page where each soil is described and 
the page of the windbreak suitability 
group and range site to which the soil has 
been assigned. 

Individual colored maps showing the 
relative suitability or degree of limita- 
tion of soils for specific purposes can be 
developed by using the soil map and the 
information in the text. Translucent ma- 
terial can be used as an overlay over the 
soil map and colored to show soils that 
have the same limitation or suitability. 
For example, soils that have a slight limi- 
tation for a given use can be colored green, 


Cover: 


those with a moderate limitation can be 
colored yellow, and those with a severe 
limitation can be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils from the soil descriptions 
and from the descriptions of the capabilit 
units, the range sites, and the windbresk 
groups, 

Foresters and others can refer to the 
section “Management of the Soils for 
Woodland and Windbreaks,” where the 
soils of the county are grouped according 
to their suitability for trees. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section “Management of the 
Soils for Wildlife.” 

Ranchers and others can find, under 
“Management of the Soils for Range,” 
groupings of the soils according to their 
suitability for range, and also the names of 
many of the plants that grow on each 
1 site, 

ommunity planners and others can 
read about soil properties that affect the 
choice of sites for dwellings, industrial 
buildings, and recreation areas in the soil 
descriptions and in the section “Engineer- 
ing Evaluation of the Soils.” 

Engineers and builders can find, under 
“Engineering Evaluation of the Soils,” 
tables that contain test data, estimates of 
soil properties, and information about soil 
features that affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classified 
in the section “Formation and Classifica- 
tion of the Soils.” 

Newcomers in Jefferson County may be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be 
interested in the information about the 
county given in the section “General 
Nature of the County.” 


Soil-conserving practices on sloping soils of the 


Geary-Hastings association. (Photo courtesy of Richard 
Hufnagle.) 
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EFFERSON COUNTY is in the southeastern part of 
Nebraska (fig. 1). It has a total area of 576 square 
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Figure 1—Location of Jefferson County in Nebraska. 


miles, or 869,280 acres. Fairbury, the county seat and 
largest town, is near the center of the county. Growing 
cash-grain crops and raising livestock are the principal 
farm enterprises. About three-fourths of the acreage is 
cultivated. The rest is chiefly in native grass. A small] part 
is wooded. Deep-well irrigation is important in farming 
in the northern half of the county. 

The principal dryland crops are sorghum, wheat, corn, 
and alfalfa. Corn and grain sorghum are the principal 
irrigated crops. The livestock in the county are mainly 
beef cattle, dairy cattle, and swine. 

An older soil survey of Jefferson County was published 
in 1925 (4).1 The present survey was made to provide 
additional, up-dated information on the technical advances 
in farming methods, engineering, and soil classification. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Jefferson County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they 
had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes, the 
size and speed of streams, the kinds of native plants or 


1Italic numbers in parentheses refer to Literature Cited, page 71. 


crops, the kinds of rock, and many facts about the soils. 
They dug many holes to expose soil profiles. A profile is 
the sequence of natural layers, or horizons, in a soil; 
it extends from the surface down into the parent material 
that has not been changed much by leaching or by the 
action of plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with 
these in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The sod series and the soil phase 
are the categories of soil classification most used in a 
local survey. 

Soils that have profiles almost alike make up a soal 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Hastings and 
Crete, for example, are the names of two soil series, All 
the soils in the United States having the same series name 
are essentially alike in those characteristics that affect 
their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and. in slope, stoniness, or some other characteristic 
that, affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment. For example, Crete silt loam, 1 to 3 percent slopes, 
is one of several phases within the Crete series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These pho- 
tographs show woodlands, buildings, field borders, trees, 
and other details that help in drawing boundaries aceu- 
rately. The soil map in the back of this publication was 
prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of some 
other kind that have been seen within an area that is 
dominantly of a recognized soil phase. 
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Some mapping units are made up of soils ef different 
series, or of different phases within one series. Only one 
such kind of mapping unit is shown on the soil map of 
Jefferson County: an undifferentiated group. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant 
soils, or of tivo or more. The name of an undifferentiated 
group consists of the names of the dominant soils, joined 
by “and.” Geary and Jansen soils, 5 to 11 percent slopes, 
is an example. ; 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are 
shown on the soil map and are described in the survey, 
but they are called land types and are given descriptive 
names. Silty alluvial land is a land type in Jefferson 
County. : 

While a soil survey is in progress, samples of soils 
are taken, as needed, for laboratory measurements and 
for engineering tests, Laboratory data from the same 
kinds of soil in other places are assembled. Data on yields 
of crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are esti- 
mated for all the soils. 

Soil scientists observe how soils behave when used as 
a growing medium for native and cultivated plants and 
as material for structures, foundations for structures, or 
covering for structures. They relate this behavior to prop- 
erties of the soils. For example, they observe that filter 
fields for onsite disposal of sewage fail on a given kind 
of soil, and they relate this to slow permeability or a high 
water table. They see that streets, road pavements, and 
foundations for houses crack on a given kind of soil, and 
they relate this failure to a high shrink-swell potential. 
Thus, they use observations and knowledge of soil prop- 
ertios, together with available research data, to predict 
the limitations or suitability of a soil for present and 
potential uses. 

After data have been collected and tested for the key, 
or benchmark, soils in a survey area, the soil scientists 
set, up trial groups of soils. They test these groups by 
further study and by consultation with farmers, agrono- 
mists, engineers, and others. They then adjust the groups 
according to the results of their study and consultation. 
Thus, the groups that are finally evolved reflect up-to- 
date Imowledge of the soils and their behavior under 
current methods of use and management. 


General Soil Map 


The general soi] map at the back of this survey shows, 
in color, the soil associations in Jefferson County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named 
for the major soils. The soils in one association may occur 
in another, but in a different pattern. 


A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who want 
to compare different parts of a county, or who want to 
know the location of large tracts that are suitable for 
a certain kind of land use. Such a map is a useful gen- 
eral guide in managing a watershed, a wooded tract, or 
a wildlife area, or in planning engineering works, rec- 
reational facilities, and community developments. It is 
not a suitable map for planning the management of a 
farm field, or for selecting the exact location of a road, 
building, or similar structure, because the soils in any 
one association ordinarily differ in slope, depth, stoniness, 
drainage, and other characteristics that affect their 
management. 

The seven soil associations in Jefferson County are 
described on the following pages. 


1. Hobbs-Hord-Cass Association 


Nearly level and gentiy sloping, deep silty and loamy 
soils on alluvial benches and bottom land 

This association is in narrow valleys along the Little 
Blue River and most of the major creeks in the county 
(fig. 2). It is mainly nearly level to gently sloping. 

The total area of this association is about 43,500 acres, 
or nearly 12 percent of the county. It is about 86 percent 
Hobbs soils, 7 percent Hord soils, 5 percent Cass soils, 
and 2 percent alluvial Jand. 

Soils of the Hobbs series are deep, well drained, and 
nearly level to gently sloping. They formed in silty allu- 
vium on narrow bottom land and on foot slopes in the 
valleys of perennial streams. The surface layer is thick, 
dark-gray silt loam that becomes gray or grayish brown 
with increasing depth. The underlying material, to a 
depth of 5 feat, is grayish-brown, noncalecareous alluvi- 
um. Some areas are flooded for short periods. 

Soils of the Hord series are deep, nearly level to gently 
sloping, and well drained. They formed in silty alluvium 
on benches and sides of drainageways adjacent to peren- 
nial streams. They have a thick surface layer and sub- 
soil of grayish-brown or gray silt loam. The underlying 
material is pale-brown or grayish-brown silt loam. 

Cass soils are deep, nearly level, and well drained. 
They formed in loamy and sandy alluvium on bottom 
land of the Little Blue River and Big Sandy Creek. The 
surface layer is dark-gray loam. The subsoil is stratified, 
light brownish-gray fine sandy loam that contains a few 
lenses of silt or coarser sand. The underlying material 
is light-gray sandy alluvium mottled with rusty brown. 
The water table is generally at a depth of 5 to 7 feet. 

Silty alluvial land, Sandy alluvial land, and Wet allu- 
vial Jand are in the lowest parts of the landscape, adjacent 
to the major streams and their tributaries. They are sub- 
ject to frequent flooding and have a high water table. 

Nearly all of this association is cultivated. Some areas 
adjacent to streams are in grass or timber. Corn, grain 
sorghum, alfalfa, and wheat are the most commonly 
grown crops. Some areas are irrigated from wells, and 
others from flowing streams by using surface pumps. 
Corn and grain sorghum are the principal irrigated 
crops. Hobbs and Cass soils are subject to flooding for 
short periods. Water erosion is no particular concern. 


JEFFERSON COUNTY, NEBRASKA 3 


Figure 2.—Typical pattern of soils and parent material in the Hobbs-Hord-Cass and Geary-Jansen associations. 


Maintaining good tilth and high fertility is the primary 
concern in irrigated areas. 

Farms range from 120 to 480 acres in size and are 
generally of the cash-grain or a combination grain-live- 
stock typé. Nearly all extend into the wplands. Some 
section lines have gravel roads, anda few have improved 
dirt roads. Some have no roads, and others have only 
trails. Good gravel or hard surface roads parallel the 
Little Blue River. Bridges across the river are 2 to 4: miles 
apart. Farm produce is marketed in nearby towns within 
the county or in adjacent counties. 


2. Crete-Mayberry Association 


Nearly level to strongly sloping, deep soils that have a 
silty surface layer and a clayey subsoil; on loess and 
glaciated uplands 


This association is on loess uplands where the soils 
are mainly nearly level to moderately sloping. A few 
strongly sloping soils are on sides of intermittent drain- 
ageways that traverse the areas (figs. 3 and 4). 

The total area of this soil association is about 198,000 
acres, or nearly 54 percent of the county. It is about 
80 percent Crete soils, 11 percent Mayberry soils, and 9 
percent soils of minor extent. 


Soils of the Crete series are deep, nearly level to mod- 
erately sloping, moderately well drained claypan soils 
that formed. in loess. The surface layer is gray silt loam. 
The upper part of the subsoil is dark-gray or grayish- 
brown silty clay, and the lower part is light olive-gray 
silty clay loam. The underlying loess is calcareous, mainly 
light brownish gray, and of silt loam texture. In the 
west-central part of the county, it is pale-brown heavy 
silt loam. 

Soils of the Mayberry series are deep, moderately slop- 
ing to strongly sloping, well-drained soils that formed 
in reworked till. The surface layer is dark-gray silty 
clay loam, and the subsoil is reddish-brown silty clay 
that grades to strong brown with increasing depth. The 
underlying material is noncalcareous, reworked till that 
is reddish yellow and of silty clay loam texture. 

Minor in this association are the Hastings, Hobbs, 
Hord, Geary, and Butler soils. Hastings soils generally 
ave moderately sloping and are downslope from the 
Crete soils. Hobbs soils are on. bottom lands of drainage- 
ways. Butler soils ave nearly level and somewhat poorly 
drained. They occur as slight depressions in the uplands. 
Ford soils ave nearly Jevel to gently sloping and are 
on narrow benches of uplands drainageways. Geary soils 
are moderately sloping to steep and are on hillsides and 
the sides of upland drainageways. 
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Figure 3—Typical pattern of soils and parent material in the Morrill-Burchard and Crete-Mayberry associations. 


Most of this association is cultivated. Only a small 
part is still in native grass, Corn, grain sorghum, wheat, 
and alfalfa are the main crops. Corn and grain sorghum 
are the principal irrigated crops. The nearly level and 
gently sloping Crete soils are extensively irmgated from 
deep wells, where water is available. Water erosion is a 
hazard on the sloping soils. The major soils in this asso- 
ciation have a clayey subsoil that limits root penetration 
and the movement of water. All are somewhat droughty 
during periods of low rainfall. Maintaining fertility and 
managing water are the main concerns in irrigated areas. 

Farms range from 160 to 480 acres in size, and nearly 
all are of the cash-grain or a combination grain-livestock 
type. Cattle and hogs are raised and fed for market. 
Gravel roads are on most section lines. Adequate markets 
for farm produce are available in nearby towns within 
the county and in adjacent counties. 


3. Morrill-Burchard Association 


Moderately sloping to steep, deep loamy soils on glaci- 
ated uplands 


This association consists of moderately sloping to steep 
soils on glacial till uplands. It is on ridgetops and on 
sides of intermittent drainageways that dissect the land- 
scape along Rock Creek and Whisky Run (see fig. 3). 


The total area of this association is about 27,000 acres, 
or nearly 7 percent of the county. It is about 72 percent 
Morrill soils, 21 percent Burchard soils, and 7 percent 
soils of minor extent. 

Soils of the Morrill series are deep, moderately sloping 
to strongly sloping, well-drained soils that formed in re- 
worked till. The surface layer is dark-gray clay loam. 
The subsoil is dark-brown or brown clay loam in the 
upper and middle parts and light yellowish-brown clay 
loam in the lower part. The underlying material is very 
pale brown, reworked till material of clay loam or sandy 
clay loam texture. Glacial stones make up less than 1 
percent in the upper 5 feet in some places. 

Soils of the Burchard series are deep. moderately to 
strongly sloping. weil-drained Joamy soils that formed 
in limy glacial material. The surface layer is dark 
grayish-brown clay loam. The subsoil is pale-brown clay 
loam that in most places is limy in the lower part. The 
underlying material is light yellowish-brown to light- 
gray glacial material of clay loam or sandy clay loam 
texture. A few cobblestones and small stones occur in 
many places, 

Minor in this association are the Mayberry, Malcolm, 
Hobbs, and Hastings soils. Mayberry soils have a clayey 
subsoil and are at higher elevations on the landscape. 
Malcolm soils are silty and are at lower elevations on 
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Figure 4.—Typical pattern of soils and parent material in the Crete-Mayberry and Geary-Hastings associations. 


the sides of drainageways. Hobbs soils are on bottom 
lands of drainageways. Hastings soils are at higher ele- 
vations and formed in loess, 

The nearly level and gently sloping soils are mainly 
cultivated. The more sloping soils, mostly along intermit- 
tent drainageways, are mainly in native grass and are 
used for range. Corn, grain sorghum, wheat, and alfalfa 
are the main crops. Water erosion is a hazard on the slop- 
ing soils. The main concerns in management ate con- 
trolling runoff, reducing the risk of erosion, and conserv- 
ing moisture. A vigorous stand of grass and proper use 
are the main concerns in managing range. 

Nearly all farms are of a combination cash grain-live- 
stock type and range from 240 acres to 640 acres in size. 
Markets for farm produce are readily available in nearby 
towns within the county or in adjacent counties. Most 
section lines have gravel roads, but some have only dirt 
roads or trails. 


4, Geary-Hastings Association 


Gently sloping to steep, deep silty soils on loess uplands 

This association consists of mainly gently sloping to 
steep soils on ridgetops and sides of intermittent drain- 
ageways In loess uplands (see fig. 4). Buckley Creek and 


its tributaries are the main drainageways in the associ- 
ation. 

The total area of this association is about 24,500 acres, 
or nearly 6 percent of the county. It is about 56 percent 
Geary soils, 41 percent Hastings soils, and 3 percent soils 
of minor extent. 

Soils of the Geary series are deep, moderately sloping 
to steep, well-drained soils that formed in loess. They 
are below Hastings soils on the landscape, The surface 
layer is dark grayish-brown silty clay loam, The subsoil 
is reddish-brown. silty clay loam that is more reddish 
with increasing depth. The underlying material is gen- 
erally noncaleareous, reddish-yellow loess of silty clay 
loam texture. 

Soils of the Hastings series are deep. gently sloping 
to strongly sloping, well-drained soils that formed in 
loess. They are above the Geary soils on the landscape. 
The surface layer is dark-gray silt loam, and the subsoil 
is grayish-brown silty clay loam. The underlying material 
is calcareous, light yellowish-brown or very pale brown 
loess of silt loam texture. 

Minor in this association are the Crete, Morrill, and 
Hobbs soils. Crete soils have a clayey subsoil, are nearly 
level and gently sloping and are on upland flats. Morrill 
soils are at lower elevations and formed in reworked 
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glacial till. Hobbs soils are at the lowest elevations on 
the landscape, on bottom lands of narrow, intermittent 
drainageways. 

Most of this association is cultivated. The strongly 
sloping to steep areas are generally in native grass and 
are used for range. Grain sorghum, corn, wheat, and 
alfalfa are the main crops. The main concerns in manage- 
ment are conserving moisture, controlling runoff, and re- 
ducing the risk of erosion. Maintaining a vigorous stand 
of grasses is the main concern in range management. 

Farms range from 160 to 480 acres in size and nearly 
all are of the cash-grain or a combination of cash-grain 
and general livestock types. Good gravel roads are on 
most section lines. Markets for farm produce are avail- 
able in nearby towns within the county and in adjacent 
counties. 


5. Geary-Jansen Association 


Moderately sloping to steep, deep silty and loamy soils 
that formed in loess, and moderately sloping ta steep 
loanyy soils that are moderately deep over gravel; on 
uplands 

This association consists of gently rolling to steep soils 
on ridges and valley sides of the Little Blue River and 
its tributaries (see fig. 2). The landscape is irregular, and 
hillsides are ent by numerous uncrossable gullies. 

The total area of this association ‘is about 30,000 acres, 
or nearly 8 percent of the county. It is about 51 percent 
Geary soils, 40 percent Jansen soils, and 9 percent soils 
of minor extent. 

Soils of the Geary series are deep, moderately sloping 
to steep, well-drained soils that formed in loess or loamy 
material, They are on the rolling ridgetops and some 
of the steeper sides of ridges. The surface layer is dark 
grayish-brown silty clay loam. The swbsoil is reddish- 
brown silty clay loam that is more reddish with increas- 
ing depth. The underlying material is reddish-yellow 
loess of silty clay loam texture. In some places it contains 
mixed sand and gravel in the lower part. 

Soils of the Jansen series are moderately deep, well- 
drained, moderately sloping to steep soils that formed 
in reworked loess over mixed sand and gravel. The sur- 
face layer is generally grayish-brown loam; in places it 
is fine sandy loam. The subsoil is brown sancly clay loam. 
The depth to the underlying mixed sand and gravel 
ranges from 20 to 40 inches, 

Minor in this association are the Meadin, Hastings, 
and Hobbs soils, Meadin soils arc shallow over sand and 
gravel. They are at lower elevations and are steeper 
than Hastings and Hobbs soils. Hastings soils are at 
higher elevations, and Hobbs soils are in the bottoms of 
drainageways, 

Most of the moderately sloping soils in this associa- 
tion are cultivated. Grain sorghum and wheat are the 
most common. crops. The main concerns in management 
are conserving moisture, controlling runoff, and reducing 
the risk of erosion. The strongly sloping and steep soils 
are generally in native grass and are used for range. 
A vigorous stand of grass and proper range use are the 
main concerns in managing rangeland. 


Farms range from 240 to 640 acres in size and nearly 
all are of the combination cash-grain and general live- 
stock type. Adequate markets for farm produce are avail- 
able in nearby towns within the county and in adjacent 
counties. Good gravel roads are on most section lines. 


6. Benfield-Kipson Association 


Moderately sloping to steep, moderately deep and shallow 
silty soils that have a clayey to silty subsoil; on limestone 
uplands 


This association consists of a strongly rolling to rough 
broken area in the limestone uplands (fig. 5). Deep im- 
termittent drainageways cross the area. Some of the area 
is rongh and rocky. The soils range from moderately 
sloping to steep. 

The total area of this association is about 17,500 acres, 
or slightly more than 5 percent of the county. It is about 
58 percent Benfield soils, 88 percent Kipson soils, and 4 
percent soils of minor extent. 

Soils of the Benfield series are moderately deep, well- 
drained, moderately sloping to steep soils that formed in 
weathered dimestone and loess. They are on rolling ridge- 
tops above the steeper Kipson soils or on foot slopes be- 
low them. The surface layer is dark-gray silty clay loam. 
The subsoil is light yellowish-brown silty clay that grades 
to olive gray or dark brown in the lower part. The under- 
lying bedrock is Hmestone interbedded with limy shale. 
The upper part is partly weathered. Small fragments 
of limestone oceur throughout the soal. 

Soils of the Kipson series are shallow, somewhat ex- 
cessively drained, strongly sloping to steep soils that 
formed in a thin layer of loess and weathered limestone. 
Most IXipson soils are sharply rolling. The surface layer 
is gray, caleareous silt loam. The transitional layer is 
light brownish-gray silt Joam that grades rapidly to the 
underlying weathered. dimestone or limy shale. The upper 
part of the underlying material is sufficiently fragmented. 
to permit some root penetration. 

Minor in this association are the Lancaster, Geary, 
and Hobbs soils. Lancaster soils formed in sandstone and 
are at lower elevations on sides of deep drainageways. 
Geary soils formed in Joess and are at higher elevations 
than the Benfield soils. The nearly level Hobbs soils formed 
in alluvium and are on bottom lands of the broader 
drainageways. 

Most of this association is in native grasses and is used 
for range and hay. Maintaining a vigorous stand of grass 
is the main concern in management. Some areas of the 
moderately sloping Benfield soils are cultivated. Grain 
sorghum, alfalfa, and wheat are the most common. crops. 
Water erosion is a hazard in cultivated areas. Controlling 
runoff, reducing the risk of erosion, and conserving mois- 
ture are concerns in management. 

Farms range from 240 to 960 acres in size. Nearly all 
farms are of the general livestock type. Some are a com- 
bination cash grain-livestock type. Markets are readily 
available in nearby towns within the county or in ad- 
jacent counties. Good gravel roads are limited and do 
not always follow section lines. Dirt roads or trails are 
on some section lines. 
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Figure 5.—Typical pattern of soils and parent material in the Benfield-Kipson and Lancaster-Hedville associations. 


7. Lancaster-Hedville Association 


Moderutely sloping to steep, moderately deep and shal- 
low loamy soils on sandstone and sandy shale uplands 


This association consists of an area of sandstone and 
shale uplands that is generally moderately sloping to 
steep and has broken relief (see fig. 5). Erosion of the 
soft sandstone formed an intricate system of deep drain- 
ageways. 

The total area of this association is about 29,000 acres, 
or slightly more than 8 percent of the county. It is about 
69 percent Lancaster soils, 11 percent Hedville soils, and 
20 percent soils of minor extent. 

Soils of the Lancaster series are moderately deep, well- 
drained, moderately sloping to steep soils that formed 
in weathered sandstone and shale. They generally are 
on rolling divides at a higher elevation than the steeper 
Hedville soils or on foot slopes at a lower elevation. The 
surface layer is dark grayish-brown to reddish-brown 
loam. The subsoil is yellowish-brown clay loam that 
grades to brownish yellow or light gray with increasing 
depth. The underlying material is stratified reddish- 
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yellow weathered sandstone and light-gray sandy shale. 
Sandstone fragments are numerous throughout the soil. 

Soils of the Hedville series are shallow, somewhat ex- 
cessively drained, strongly sloping to steep soils that 
formed in weathered sandstone and shale. They are on 
the nearly vertical blufflike areas on sides of distin 
ways and on the sharper, gullied divides. They have a 
dark-gray loam surface layer and a varicolored subsur- 
face layer of sandy loam. This is underlain by réddish- 
brown sandstone interbedded with gray clayey shale. 
Sandstone fragments are numerous on the surface and 
throughout the soil. 

Minor in this association are the Geary. Edalgo, Hord, 
and Hobbs soils and Rough stony land. Geary soils 
formed in loess and are generally at higher elevations 
on the landscape. Edalgo soils formed in clayey shale on 
the lower sides of drainageways. Hord soils are deep, 
dark alluvial soils on the high benches of the major 
streams. Hobbs soils are alluvial and are on the wide bot- 
toms of drainageways. In areas of Rough stony land 
erosion has removed most of the weathered soil material, 
and sandstone is exposed on the steeper slopes. 
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Nearly all of this association is in native grass and is 
used for range. Proper range use and maintaining a vig- 
orous stand of grass are concerns in range management. 
Some areas of the moderately sloping and strongly slop- 
ing Lancaster soils are cultivated. Grain sorghum and 
wheat are the most common crops. Water erosion is a 
hazard. The main concerns in management are con- 
trolling runoff, reducing the risk of erosion, and conserv- 
ing moisture. 

Farms range from 240 to 960 acres in size, Nearly all 
farms are of the general livestock type. Some are of the 
cash grain-livestock type. Markets are readily available 
in nearby towns within the county or in adjacent counties. 
Good gravel roads are limited and do not always follow 
section lines. Dirt roads or trails are on the same section 
lines. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Jefferson County. Each soil series is described in 
considerable detail. and then, briefly, each mapping unit 
in that series. Unless it is specifically mentioned other- 
wise, it is to be assumed that what is stated about the 
soil series holds true for the mapping units in that series. 
Thus, to get full information about any one mapping 
unit, it is necessary to read both the description of the 
mapping unit and the description of the soil series to 
which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other underlying 
material. Each series contains tao descriptions of this 
profile. The first is brief and in terms familiar to lay- 
men, The second, detailed and in technical terms, is for 
scientists, engineers, and others who need to make thor- 
ough and precise studies of soils. Unless it is otherwise 
stated, the colors given in the descriptions are those of a 
dry soil. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are of a soil series. Silty 
alluvial land, for example, does not belong to a soil series, 
but nevertheless, is sted in alphabetic order along with 
the soil series. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map. Listed at the end of each de- 
scription of a mapping unit is the capability unit, wind- 
break suitability group, and range site in which the 
mapping unit has been placed. The page for the descrip- 
tion of each capability unit, windbreak suitability group, 
and range site can be found by referring to the “Guide 
to Mapping Units” at the back of this survey. 

The acreage and proportionate extent of each mapping 
unit are shown in table 1, Many of the terms used in de- 
scribing soils can be found in the Glossary at the end 
of this survey, and more detailed information about 
the terminology and methods of soil mapping can be ob- 
tained from the Soil Survey Manual (6). 

A given soil series in this county may be identified by 
a different name in a recently published soil survey of an 
adjacent county. Such differences in name result from 
changes in the concepts of soil classification that have 


occurred since publication. The characteristics of the soil 
series described in this county are considered to be within 
the range defined for that series. In those instances where 
a soil series has one or more features outside the defined 
range, the differences are explained. 

Some soil boundaries may not match adjoining areas 
in adjacent counties. These differences result from 
changes in slope groupings, in combinations of mapping 
units, or in correlation procedures that occur in soil clas- 
sification and in mapping guide lines. 


Benfield Series 


The Benfield series consists of moderately sloping to 
steep, moderately deep, well-drained soils that formed 
partly in material weathered from limy shale and lime- 
stone and partly in thin deposits of loess. These soils are 
on uplands, mainly above deep drainageways. 

In a representative profile the surface Jayer is dark- 
gray silty clay loam about 7 inches thick. The upper 5 
inches of the subsoil is grayish-brown silty clay loam, 
and the lower 12 inches is hight yellowish-brown, firm 
silty clay. The subsoil is more compact than the surface 
layer. The next layer is about 4 inches of reddish-yellow 
or olive-gray weathered shale. The lower part contains 
many nodules of lime and angular fragments of lime- 
stone, At a depth of 28 inches is partly weathered lime- 
stone interbedded with. mottled limy shale. 

Permeability is moderately slow to slow. Natural fer- 
tility is medium to high. Available water capacity is low. 

Most of the moderately sloping and strongly sloping 
soils are cultivated, and the steep soils are used for hay 
and pasture. The native vegetation is mainly grass and 
scattered oak. The soils puddle if worked or trampled 
when wet. 

Representative profile of Benfield silty clay loam, 7 to 
11 percent slopes, in a field of native grass, 0.25 mile 
east and 0.15 mile south of the northwest corner of sec. 
21,T.1N.,R.1E. 


A—( to 7 inches, dark-gray (10¥R 4/1) silty clay loam, very 
dark brown (10YR 2/2) moist; moderate, medium, sub- 
angular blocky structure parting to moderate, medium, 
granular structure; slightly hard, friable; mildly alka- 
line; strong effervescence; clear, smooth boundary. 

B1—7 to 12 inches, grayish-brown (10YR 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) moist; moderate, 
medium, subangular blocky structure parting to mod- 
erate, fine, subangular blocky structure; slightly hard, 
friable; mildly alkaline; strong effervescence; clear, 
smooth boundary. 

B2t—-12 to 24 inches, light yellowish-brown (10YR 6/4) silty 
clay, yellowish brown (10YR 5/4) moist; moderate, med- 
ium, subangular blocky structure parting to moderate, 
fine, subangular blocky structure; hard, firm; violent 
effervescence; moderately alkaline; few, small, hard 
lime concretions; clear, smooth boundary. 

Ci—24 to 28 inches, reddish-yellow (7.5YR 6/6) to olive-gray 
(5Y 5/2) to dark-brown, (7.5YR 4/4) weathered clayey 
shale, varicolored olive gray (5Y 4/2) to olive yellow 
(5Y 6/6) to reddish yellow (7.5YR 6/8) moist: moder- 
ate, medium, platy structure parting to moderate, thin, 
platy structure; hard, friable; violent effervescence; 
moderately alkaline; few lime concretions and small lime- 
stone fragments; gradual, wavy boundary. 

C2—28 to 40 inches, dark-gray (5Y 4/1) to pale-olive (5Y 6/3) 
limy shale; varicolored light brownish gray (2.5¥ 6/2) 
to dark grayish brown (2.5Y 4/2) to reddish yellow 
(7.5YR 6/8) moist; massive; very hard, firm; violent 
effervescence, 
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TasLe 1.—Approzimate acreage and proportionate extent of the soils 


Soil Area Extent 
Acres Percent 
Benfield silty clay loam, 3 to 7 percent slopes, 

CPOdEO: coo ence mito eae owcea cates 4,417 1.0 
Benfield silty clay loam, 7 to 11 percent slopes__| 1, 463 «4 
Benfield silty clay loam, 7 to 11 percent slopes, 

eroded... occcsn-nccecccccn aces tee eecceues 1, 596 5 
Benfield silty clay loam, 11 to 30 percent slopes_| 1, 777 36 
Burchard clay loam, 3 to 7 percent slopes.---_- 457 ork 
Burchard clay loam, 7 to 11 percent slopes__._| 2, 259 7 
Burchard clay loam, 7 to 11 percent slopes, 

severely eroded._..-.-.-----------+------ 1, 629 25 
Burchard clay loam, 11 to 80 percent slopes....| 1, 186 13 
Butler silt loam....---._...------.--------- 4,752 L3 
Cass 10a seca he ced ni ccccesecscescesteoe. 455 <1 
Cass loam, occasionally flooded__.-.---------- 1, 980 .6 
Crete silt loam, 0 to 1 percent slopes_.---.---- 52, 735 14,3 
Crete silt loam, 1 to 3 percent slopes---------- 47, 053 12.7 
Crete silt loam, 7 to 11 percent slopes__---_.-- 879 13 
Crete silty clay loam, 3 to 7 percent slopes, 

CTOdCd ace ccscceutetoesceeesuscoeeto sees 56, 779 15.3 
Edalgo silty clay loam, 3 to 7 percent slopes, 

CLOMEO Sees Get fo ee oe eee neo 484 21 
Edalgo silty clay loam, 7 to 11 percent slopes__- 398 ae 
Geary silty clay loam, 3 to 7 percent slopes..._| 2, 270 7 
Geary silty clay loam, 3 to 7 percent slopes, 

€f0ded ese ecen me ccweestcebedeeusescecee 11, 592 3, 2 
Geary silty clay loam, 7 to 11 percent slopes_._| 1, 721 5 
Geary silty clay loam, 3 to 11 percent slopes, 

severely eroded__._------.--------------- 4,723 1.2 
Geary silty clay loam, 11 to 30 percent slopes_.| 3, 972 1.0 
Geary and Jansen soils, 5 to 11 percent slopes_.| 2, 522 sch 
Geary and Jansen soils, 5 to 11 percent slopes, 

ChOdCd 2 eucen tock ew eeeiene cesses ieee 2, 950 .8 
Geary and Jansen soils, 5 to 11 percent slopes, 

severely eroded 22 222 --sescvnssceen sence ss 2, 590 nerf 
Geary and Jansen soils, 11 to 30 percent slopes_| 4, 309 Li 
Gravel Pliso2.ici42 scscceecceewececnescseae 477 al 
Hastings silt loam, 1 to 3 percent slopes__...__ 1, 620 5 
Hastings silt loam, 3 to 7 percent slopes___..-- 1, 490 4 
Hastings silt loam, 7 to 11 percent slopes_.-._- | 430 aa 
Hastings silty clay loam, 3 to 7 percent slopes, 

CTOUEC se tcuasaaceeckcwee cco eeodoeeeous 15, 798 4, 2 


1 Less than 0.05 percent. 


The depth to bedrock ranges from 20 to 40 inches. The 
B2t horizon in the deeper soils ranges from silty clay to clay. 
In some places the soils formed almost entirely in residuum 
weathered from Mmestone, whereas in others they have a 
thin capping of loess. 

Benfield soils are associated with Kipson and Lancaster 
soils, They are deeper over bedrock than Kipson soils, which 
have more limestone and less clayey shale in the underlying 
material. They formed in limestone, whereas Lancaster soils 
formed in sandstone and sandy shale. 

Benfield silty clay loam, 3 to 7 percent slopes, eroded 
(Bf82).—This soil is on low ridges and the short sides of 
intermittent drainageways below and above the steeper 
breaks of Kipson soil. Included in mapping are smaill 
areas of shallow Kipson soil among outcrops of lime- 
stone. 

The organic-matter content is moderately low. Natural 
fertility 1s high. Runoff is medium. The underlying ma- 
terial limits root penetration and slows water movement. 

The acreage of this Benfield soil is about equally divid- 
ed between cropland and native grassland. Reducing run- 
off, conserving moisture, and controlling erosion are the 
main management needs in cultivated areas. Wheat, corn, 
grain sorghum, and alfalfa are the most commonly grown 


Soil Area | Extent 
Acres Percent 
Hastings silty clay loam, 3 to 11 percent slopes, 
severely croded._...--.------------------ 5, 619 1.5 
Hedville loam, 7 to 30 percent slopes. ....---- 3, 129 8 
Hobbs silt loam, 0 to 1 percent slopes__....... 11, 578 3.1 
Hobbs silt loam, occasionally flooded___..--.- 18, 933 5.1 
Hobbs silt loam, 1 to 3 percent slopes__.-.---- 7, 297 2.0 
Hord silt loam, 0 to 1 percent slopes...------- 3, 051 8 
Hord silt loam, 1 to 3 percent slopes...-..-.-- 260 eal 
Jansen loam, 3 to 7 percent slopes...--------- 1, 053 2 
Jansen loam, 3 to 7 percent slopes, eroded_...- 1, 029 .2 
Jansen loam, 7 to 11 percent slopes__--.-.---- 401 acl 
Kipson silt loam, 7 to 30 percent slopes..__-.-.- 5, 285 1.4 
Lancaster loam, 3 to 7 percent slopes, eroded...| 3, 206 .8 
Lancaster loam, 7 to 11 percent slopes. ._-..-- 2, 795 7 
Lancaster soils, 7 to 11 percent slopes, severely 
6POded 2 gc cogect eek wsdeseecesessssesnass 1, 893 5 
Lancaster and Edalgo soils, 11 to 30 percent 
slopes-s2252 2 scbecoseseesvedosedes aac ee 11, 574 3.1 
Malcolm silt loam, 7 to 11 percent slopes, 
Go arene ee rare eee 220 <i 
ayberry silty clay loam, 3 to 7 percent slopes, 
pede fo one eee eee sae 13, 706 3. 7 
Mayberry silty clay loam, 7 to 11 percent slopes.) 1, 975 5 
Mayberry clay, 3 to 11 percent slopes, severely 
€TOdeG us cece swede oo cc ees 5, 654 15 
Meadin loam, 7 to 30 percent slopes-_-----~---- 1, 707 4 
Morrill clay loam, 3 to 7 percent slopes..-.---| 2, 205 .6 
Morrill clay loam, 3 to 7 percent slopes, eroded.) 5, 606 L6 
Morrill clay loam, 7 to 11 percent slopes... --- 2,913 8 
Morrill clay loam, 11 to 30 percent slopes. -..- 5, 179 15 
Morrill soils, 3 to 11 percent slopes, severely 
@rod@d ..c2sceccsceSeceueesesgenesesseenss 3, 697 1.0 
Rough stony land. .----.------------+---+--- 2, 581 th 
Sandy alluvial land____------.-------------- 212 ak 
Silty alluvial land_._.---------.------+------ 8, 157 2.5 
Wet alluvial land__..-...----..------------- 85 (0) 
GCP 2 ve eee cee eee eee occa cecin 1, 517 5 
Totals cnc ito oceods oe secsesocdes 369, 280 100. 0 


crops. Some crops, chiefly corn and grain sorghum, are 
irrigated with the limited supply of water from farm 
ponds. Maintaining fertility and managing water effec- 
tively are special concerns in irrigated areas. A. vigorous 
stand of grass and proper range use are essential in areas 
used as range. Capability units IIIe-2, dryland and 
IITe-21, irrigated; Clayey range site; Silty to Clayey 
windbreak suitability growp. 

Benfield silty clay loam, 7 to 11 percent slopes (8fC).— 
This soil is mainly on the short slopes below the shallow, 
steep soils over limestone. Slopes are concave. It has the 
profile described as representative of the series. As much 
as 20 percent of some mapped areas consists of the Kipson 
soil that is shallow over limy shale and limestone and 
occasional outcrops of limestone. 

Organic-matter content is moderate, and natural fer- 
tility is high. Runoff is medium. The underlying material 
limits root penetration and restricts water movement. 

Most of the acreage is in native grasses and is used 
for hay or as range. Maintaining a vigorous stand of 
grasses is the main management need. This soil is suited 
to cultivated crops. Conserving moisture, reducing run- 
off, and controlling erosion are the main management 
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concerns in cultivated areas. Capability unit IVe-2, dry- 
land; Clayey range site; Silty to Clayey windbreak 
suitability group. 

Benfield silty clay loam, 7 to 11 percent slopes, eroded 
{BfC2).—This soil is on short concave slopes below the 
shallow, steep soils over limestone. It has a profile similar 
to the one described as representative of the series, but 
the erosion has thinned the surface layer. The surface 
layer is about 5 inches thick and calcareous. Numerous 
limestone fragments are on the surface. Varying degrees 
of erosion in cultivated areas give these areas a patchy 
appearance. In some places light yellowish-brown subsoil 
has been mixed into the darker colored original surface 
layer. Included with this soil in mapping are areas of 
shallow Kipson soil over limy shale and limestone. These 
included areas are 20 percent of the mapped areas. 

Runoff is rapid. Natural fertility is medium, and or- 
ganic-matter content is moderately low. The underlying 
material somewhat limits root penetration and restricts 
water movement. 

Most of the acreage is cultivated. This soil is better 
suited to wheat and alfalfa than to other crops, but 
grain sorghum can be grown occasionally. Reducing run- 
off, controlling erosion, conserving moisture, and main- 
taining fertility are the principal management needs. 
This soil is also suitable for range and can be seeded 
to native grasses. Capability unit [Ve-2, dryland; Clayey 
range site; Silty to Clayey windbreak suitability group. 

Benfield silty clay loam, 11 to 30 percent slopes 
(BfD).—This steep soil is in the upper part of intermittent 
drainageways. This soil has a profile similar to the one 
described as representative of the series, but the surface 
layer is slightly thinner. As much as 25 percent of some 
mapped areas consists of Kipson soil that is shallow 
over limy shale. The depth to bedrock in areas of this soil 
ranges from 15 to 30 inches. 

Natural fertility is medium, and the organic-matter 
content is moderate. Runoff is generally rapid but de- 
pends on the amount of vegetative cover. The underlying 
material limits root penetration and restricts water move- 
ment. 

This soil is not suited to cultivation because of the 
steep slopes. Most of the acreage is in native grasses and 
is used as range. Maintaining a vigorous stand of grass 
and reducing runoff are the main management needs. 
Capability unit VIe-1, dryland; Silty range site; Silty 
to Clayey windbreak suitability group. 


Burchard Series 


The Burchard series consists of moderately sloping to 
steep, tleep, well-drained soils on wplands. These soils 
formed in caleareous glacial till (fig. 6). The native 
vegetation consists of mid and tall grasses. 

In a representative profile the surface layer is dark 
grayish-brown clay loam about 10 inehes thick. The 
upper part of the subsoil is about 4 inches of dark gray- 
ish-brown clay loam; the middle 12 inches is pale-brown, 
friable silty clay loam; and the lower 6 inches is light 
yellowish-brown, friable silty clay loam. The lower part 
of the subsoil is calcareous and has pockets and channels 
of soft white lime extending into the layer below. The 
underlying material, which begins at a depth of 32 
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Figure 6.—Profile of Burchard clay loam showing accumulation of 
lime in lower part of subsoil. The scale is marked in feet and 
inches. 


inches, is light yellowish-brown or light-gray clay loam. 
Carbonates are abundant in the upper part and cecrease 
with increasing depth. 

Permeability is moderately slow. Natural fertility is 
medium to high. Available water capacity is high. 

The less sloping areas of these soils are well suited 
to cultivation. The more sloping areas are used mainly 
as range. 

Representative profile of Burchard clay loam, 7 to 11 
percent slopes, under native grass, 528 feet south and 
100 feet east of the northwest corner of sec, 12, T. 3 N., 
R445, 


Al—O0 to 10 inches, dark grayish-brown (1OYR 4/2) clay 
Joam, very dark brown (10YR 2/2) moist; moderate, fine, 
subangular blocky structure parting to moderate, fine, 
granular structure; slightly hard, very friable; neutral; 
clear, smooth boundary. 

B1—i0 to 14 inches, dark grayish-brown (10YR 4/2) clay 
loam, dark brown (7.5YR 3/2) moist; moderate, medium, 
subangular blocky structure parting to moderate, fine, 
subangular blocky structure; slightly hard, friable; neu- 
tral; clear, smooth boundary. 

B2t—l+ to 26 inches, pale-brown (1OYR 6/8) silty clay loam, 
dark brown (7.5YR 4/4) moist; moderate, medium, sub- 
angular blocky structure parting to moderate, fine, sub- 
angwar blocky structure; slightly hard, friable; slight 
effervescence; moderately alkaline; clear, smooth bound- 
ary. 

B3—26 to 32 inches, light yellowish-brown (10YR 6/4) silty 
clay loam, yellowish brown (10YR 5/4) moist; moderate, 
coarse, subangular blocky structure parting to moderate, 
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medium, subangular blocky structure; hard, firm; violent 
effervescence, mainly because of pockets and channels of 
soft lime; moderately alkaline; clear, smooth boundary. 

C1—382 to 42 inches, 50 percent light-gray (2.5¥ 7/2) and 50 
percent light yellowish-brown (10YR 6/4) clay loam, light 
brownish gray (2.5Y 6/2) and yellowish brown (10YR 
5/6) moist; moderate, coarse, prismatic structure parting 
to moderate, medium, subangular blocky structure; very 
hard, firm ; violent effervescence, mainly because of pockets 
of lime; moderately alkaline; clear, smooth boundary. 

C2—42, to 52 inches, 20 percent light yellowish-brown (10 YR 
6/4) and 8&0 percent light gray (2.5 7/2) clay loam, 
yellowish brown (10YR 5/6) and light brown gray 
(2.5¥ 6/2) moist; moderate, coarse, prismatic structure 
parting to moderate, medium, subangular blecky struc- 
ture; very hard, firm; strong effervescence; moderately 
alkaline, 

The depth to lime ranges from 13 to 36 inches. The severely 
eroded Burchard soil in mapping unit BdC3 has a lighter 
colored surface layer than is defined as the range for the 
series. This does not alter the usefulness of behavior of the 
soil. 

Burchard soils are associated with Morrill and Mayberry 
soils. They have carbonates in the upper 40 inches, but Morrill 
soils are leached of carbonates to a depth of more than 40 
inches. They have less clay in the B horizon than Mayberry 
soils, which also are leached of carbonates to a depth of more 
than 40 inches. 

Burchard clay loam, 3 to 7 percent slopes (BdB).— 
This soil is on ridges between intermittent drainageways. 
Tt has a profile similar to the one described as represen- 
tative of the series, but has a thinner surface layer. In- 
cluded in mapping are small areas of eroded soils. 

Runoff is medium. Organic-matter content is moderate. 
Naturally fertility is high. 

Most of the acreage is cultivated. This soil is suited to 
most of the commonly grown crops. Grain sorghum, 
wheat, corn and alfalfa are the principal dryland crops. 
Reducing runoff, controlling erosion, and conserving 
moisture are the main management needs. The principal 
irrigated crops are grain sorghum and corn. Maintaining 
fertility and managing water are the main concerns where 
this soil is irrigated. Capability units IITe-1 dryland 
and Tle-1 irrigated; Silty range site; Silty to Clayey 
windbreak suitability group. 

Burchard clay loam, 7 to 11 percent slopes (BdC)— 
This soil is on lower slopes along intermittent, drainage- 
ways, It has the profile described as representative of the 
Burchard series. Small boulders or rocks are in the sur- 
face layers and are partly exposed in some places, In- 
cluded in mapping are small areas of Morrill soils. 

Runoff is medium. Organic-matter content is moderate, 
and natural fertility is high. 

This soil is suitable for cultivation, but most areas are 
in native grass, Keeping a vigorous stand of grass is the 
management need in areas used as range. Grain sorghum, 
corn, wheat, and alfalfa are the principal dryland crops. 
Reducing the hazard of erosion, conserving moisture, and 
maintaining fertility are the main management needs in 
cultivated areas. Capability unit IVe-1 dryland; Silty 
range site; Silty to Clayey windbreak suitability group. 

Burchard clay loam, 7 to 11 percent slopes, severely 
eroded (B8dC3).—This soil is on the lower parts of some 
hillsides along intermittent drainageways. Its surface 
layer is lighter colored and about 6 inches thinner than 
the one described in the profile representative of the 
series. The subsoil has been. mixed into the plow layer in 


most areas. Included in mapping are small areas of Mor- 
rill soils. : 

Runoff is rapid. ‘This soil is medinm to low in fertility 
and low in content of organic matter. Rills and small 
gullies are common in cultivated fields following heavy 
rains. 

Most areas are cultivated, but some are in native 
grasses. Grain sorghum, wheat, corn, and alfalfa are suit- 
able crops. Improving fertility, reducing runoff, control- 
ling erosion, and conserving moisture are the principal 
management needs in cultivated areas. Capability unit 
IVe-8 dryland; Silty range site; Silty to Clayey wind- 
break suitability group. 

Burchard clay loam, 11 to 30 percent slopes (BdE).— 
This steep soil is on the sides of intermittent drainage- 
ways. It has a profile similar to the one described as rep- 
resentative of the series, but the surface layer and subsoil 
are thinner. Slopes are irregular. They are dominantly 
about 18 percent, but range from 11 to 40 percent. As 
much as 25 percent of some mapped areas consist of the 
associated Morrill soil. 

Runoff is medium to rapid depending on the vegeta- 
tive cover. Organic-matter content is moderate. 

Most areas are in native grass and are used as range. 
Keeping grass vigorous, reducing runoff, and controlling 
grazing are the principal management needs. Capability 
unit VIe—l dryland; Silty range site; Silty to Clayey 
windbreak suitability group. 


Butler Series 


The Butler series consists of deep, somewhat poorly 
drained soils that have a compact clayey subsoil. These 
nearly level soils formed in silty calcareous Joess under 
prairie vegetation in slight depressions. They receive 1:un- 
off from higher lying soils. 

In a representative profile the upper part of the sur- 
face layer is gray silt loam about 5 inches thick, and the 
lower part is dark-gray silt loam about 4 inches thick. 
The thin subsurface layer is light-gray, leached silt loam. 
The upper part of the subsoil is dark-gray, very firm clay 
about 29 inches thick, and the lower part is hght olive- 
gray silty clay loam about 6 inches thick. The subsoil is 
sticky when wet, compact when moist, and very hard 
when dry. The underlying material is light olive-gray, 
calcareous heavy silt loam. 

Permeability is slow. Natural fertility is medium. 
Available water capacity is high. 

Most of the acreage is cultivated. These soils are suited 
to irrigation but require smaller and more frequent ap- 
plications of water than do soils that have a more perme- 
able subsoil. 

Representative profile of Butler silt loam in a culti- 
vated field, 792 fest east and 100 feet north of the south- 
west corner of sec. 17, T.4.N., R.4 1. 

Ap—0O to 5 inches, gray (10YR 5/1) silt loam, very dark 
grayish brown (1LOYR 8/2) moist; moderate, fine, sub- 
angular blocky structure parting to moderate, medium, 
granular structure; slightly hard, friable; slightly acid; 
abrupt, smooth boundary. 

A12--5 to 9 inches, dark-gray (JOYR 4/1) silt loam, very dark 
brown (10YR 2/2) moist; moderate, medium, subangular 
blocky strueture parting to moderate, medium, granular 
structure; slightly hard, friable; neutral; abrupt, smooth 
boundary. 
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A2—9 to 11 inches, light-gray (10YR 7/1) silt loam, dark 
gray (5Y 4/1) moist; weak, medium, subangular blocky 
structure parting to weak, medium, granular structure; 
slightly hard, friable; neutral; abrupt, smooth boundary. 

B21t—11 to 82 inches, dark-gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) moist; strong, coarse, prismatic struc- 
ture parting to strong, medium, subangular blocky struc- 
ture; very hard, very firm; neutral; clear, smooth bound- 
ary. 

B22t—32 to 40 inches, dark-gray (10YR 4/1) clay, very dark 
brown (10¥R 2/2) moist; strong, coarse, prismatic struc- 
ture parting to strong, medium, subangular blocky sbruc- 
ture; very hard, very firm; neutral; clear, smooth bound- 


ary. 

B3—40 to 46 inches, light olive-gray (5¥ 6/2) silty clay loam, 
olive gray (5Y 4/2) moist; moderate, coarse, prismatic 
structure parting to moderate, medium, subangular blocky 
structure; hard, firm; numerous iron stains; neutral; 
elear, smooth boundary. 

C—46 to 60 inches, light olive-gray (5Y 6/2) heavy silt loam, 
olive (5Y 5/8) moist; moderate, coarse, prismatic struc- 
ture parting to moderate, medium, subangular blocky 
structure; slight effervescence; numerous iron stains. 


The A horizon ranges from 8 to 12 inches in thickness. 
The B horizon is clay or silty clay loam 16 to 36 inches thick. 
It is 45 to 55 percent clay. 

Butler soils are associated with the Crete and Hastings 
soils. They differ from the well-drained Crete and Hastings 
soils in lacking the well-defined A2 horizon and they are finer 
textured in the B horizon. 

Butler silt loam (0 to 1 percent slopes) (Bu)—This 
soil is in irregularly shaped areas in slight depressions in 
the uplands. Slope is generally less than 1 percent. Runoff 
from adjacent areas of Crete and Hastings soils accumu- 
lates on this soil for short periods. Included in mapping 
are poorly drained soils iz small depressions. 

This Butler soil compacts readily if it is worked or 
grazed when wet. Runoff is very slow. Organic-matter 
content is moderate. The accumulation of water and very 
slow surface drainage are the main management con- 
cerns. Wetness delays fieldwork. 

The soil is droughty during periods of low rainfall, 
because water movement is slow and root penetration is 
limited in the clayey subsoil. Maintaining fertility, land 
grading, and managing water are spectal concerns in irri- 
gated areas. 

Most of the acreage is cultivated. Wheat and grain sor- 
ghum are the principal dryland crops, and corn and grain 
sorghum are the principal irrigated crops. Capability units 
IIw-2 dryland and Ils-21 irrigated; Clayey range site; 
Silty to Clayey windbreak suitability group. 


Cass Series 


The Cass series consists of deep, nearly level, well- 
drained soils that formed in recent alluvium. These soils 
are mainly on the bottom lands along the Big Blue 
fn The depth of the water table ranges from 5 to 10 

eet. 

In a representative profile the surface is dark-gray 
loam about 12 inches thick. The next laver is friable, 
light brownish-gray loan about 4 inches thick. The upper 
17 inches of the underlying material consists of light 
brownish-gray friable fine sandy loam that gradually 
grades to light-gray loamy sand at a depth of 88 inches. 

Permeability is moderately rapid. Available water 
capacity is low. Natural fertility is medium to low. The 
lower lying areas of these soils are subject to occasional 
flooding. 


Most areas are cultivated, but some are wooded pasture 
close to streams. These soils are well suited to irrigation 
but are not extensively irrigated because flooding is a 
hazard. . 

Representative profile of Cass loam, occasionally flood- 
ed, under native grass, 100 feet south and 100 feet west 
of northeast corner of southeast quarter of sec. 18, T. 3 
N.,R.1E. 

A—0 to 12 inches, dark-gray (1LOYR 4/1) loam, very dark 
brown (1OYR 2/2) moist; moderate, medium, subangular 
blocky structure parting to moderate, medium, granular 
structure; shightly hard, friable; slightly acid; clear, 
smooth boundary. 

AC—12 to 16 inches, light brownish-gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; weak, medium, 
subangular blocky structure parting to weak, fine, sub- 
angular blocky structure; soft, very friable; neutral; 
clear, smooth boundary. 

C1i--16 to 38 inches, light brownish-gray (10YR 6/2) fine 
sandy loam, brown (10YR 5/8) moist; weak, medium, 
subangular blocky structure parting to weak, fine, sub- 
angular blocky structure; loose, friable; neutral; clear, 
smooth boundary. 

C2—83 to 52 inches, light-gray (10YR 7/2) loamy sand, pale 
brown (10YR 6/8) moist; single grained; loose; few 
brown iron stains; neutral, 

The A horizon ranges from 10 to 18 inches in thickness. 

Thin strata of sandy and silty material are in some places. 

The C horizon generally becomes coarser textured with in- 

ereasing depth. The elevation of the Cass soils above the 

stream channel determines the frequency of flooding. Depth 

to the moderately coarse material ranges from 12 to 20 

inches. 

Cass soils are associated with Hobbs soils. They are 
coarser textured below the A horizon than the Hobbs soils. 

Cass loam (0 to 1 percent slopes) (Cm).—This soil is in 
scattered areas on the high bottom lands of the Big Blue 
River. It is seldom flooded. Included in mapping are 
small areas of soils that have a fine sandy loam surface 
layer. 

The workability of the Cass soil is good. Runoff is slow 
to medium. Extremely high floodwaters cover some areas 
of this soil. Organic-matter content is moderate. 

Most of the acreage is cultivated. Grain sorghum, corn, 
alfalfa, and wheat are the main crops. Improving fertil- 
ity and conserving moisture are the principal manage- 
ment needs. Grain sorghum and corn respond well to irri- 
gation, but water management is needed. Capability units 
J-1 dryland and I-1 irrigated; Silty Lowland range 
site; Moderately Wet windbreak suitability group. 

Cass loam, occasionally flooded (0 to 1 percent 
slopes) (2Cm)—This soil is on bottom lands that are 
flooded once or twice a year in about 3 out of every 5 
years. It commonly is in long, narrow areas that parallel 
the major streams. This soil has the profile described as 
representative of the series. Included in mapping are 
small areas of soil that have a fine sandy loam surface 
layer. 

This Cass soil is friable and easily tilled. Crops are 
damaged by floodwater and by the silt and sand deposited 
as the water recedes. Runoff is slow. Organic-matter con- 
tent is moderate. 

Most of the acreage is cultivated. Grain sorghum, corn 
and alfalfa are the principal crops. Controlling flooding, 
maintaining fertility, and improving organic-matter 
content are the main management needs. Flooding delays 
tillage. Wheat is not grown extensively because flooding 
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is a hazard in spring. Grain sorghum and corn are the 
principal irrigated crops. Water management is the main 
management need in irrigated areas. Capability units 
IIw-8 dryland and I-2 irrigated; Silty Overflow range 
site; Moderately Wet windbreak suitability group. 


Crete Series 


. The Crete series consists of deep, nearly level to 
strongly sloping, moderately well drained soils that have 
a‘claypan. ‘These soils are on uplands. They formed in 
medium-textured loess. The native vegetation consists 
mainly of tall and mid grasses. 

In a representative profile the surface layer is gray silt 
loam about 10 inches thick. The subsoil, about 25 inches 
thick, is dark-gray, firm silty clay in the upper part and 
grayish-brown, firm silty clay in the middie part. The 
lower part is light olive-gray friable, calcareous silty clay 
loam, is about 6 inches thick, has a few iron stains, and 
contains segregations of sofit lime that decrease with in- 
creasing depth. The underlying material is hght brown- 
ish-gray, mottled, calcareous silt loam. 

Natural fertility is medium to high. Permeability is 
slow. Available water capacity is high. The claypan 
causes these soils to absorb water slowly, making them 
somewhat droughty. 

Most of the acreage is cu.tivated. These are the most 
extensively irrigated soils in Jefferson County. Grain 
sorghum and corn are the prineipal irrigated crops, and 
wheat and grain sorghum are the principal dryland 
crops. Small areas are in native range. 

Representative profile of Crete silt loam, 0 to 1 percent 
slopes, in a cultivated field, 200 feet south and 200 feet 
east of northwest corner, sec, 26, T, 3 N., R. 2 E. 

Ap—O0O to 5 inches, gray (10YR 5/1) silt loam, very dark 
brown (10X¥R 2/2) moist; weak, medium, subangular 
blocky structure parting to moderate, fine, granular strue- 
ture; soft, very friable; neutral; abrupt, smooth boundary. 


Al—5 to 10 inches, gray (10YR 5/1) silt loam, very dark 
brown (10¥R 2/2) moist; weak, medium, subangular 


blocky structure parting to weak, medium, granular 
structure; soft, friable; slightly acid; clear, smooth 
boundary. 


B21t—10 to 22 inches, dark-gray (10¥R 4/1) silty clay, very 
dark grayish brown (10YR 3/2) moist; moderate, coarse, 
subangular blocky structure parting to moderate, medium, 
blocky structure; thin clay films; hard, firm; neutral; 
clear, smooth boundary. 

B22t—22 to 29 inches, grayish-brown 10YR 5/2) silty clay, 
dark brown (10YR 3/3) moist; moderate, coarse, blocky 
structure parting to moderate, medium, blocky structure; 
thin clay films; hard, firm; mildly alkaline; slight effer- 
vescence in lower part; clear, smooth boundary. 

B3—20 to 35 inches, light olive-gray (5Y 6/2) silty clay loam, 
olive gray (5Y 6/2) moist; weak, coarse, subangular 
blocky structure parting to weak, medium, subangular 
blocky structure; slightly hard, friable: few fine iron 
stains; violent effervescence; moderately alkaline; soft 
lime segregations; clear, smooth boundary. 

C—85 to 60 inches, light brownish-gray (2.5Y 6/2) silt loam, 
grayish brown (2.5Y 5/2) moist; few, faint, grayish and 
yellowish-brown mottles; weak, coarse, prismatic struc- 
ture parting to weak, fine, subangular blocky structure; 
few soft lime concretions; slightly hard, friable; strong 
effervescence; moderately alkaline. 


The A horizon ranges from 8 to 13 inches in thickness. 
The B horizon is silty clay loam or silty clay. The clay 
content of the B2 horizon ranges from 45 to 52 percent. The 
clay filtns on the vertical and horizontal faces of the peds 
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are generally darker than the crushed color, Depth to the lime 
accumulation ranges from 27 to 32 inches. 

Crete soils are associated with Klastings, Butler, and Geary 
soils. Their B21 horizon is more clayey than that of Hastings 
and Geary soils. Crete soils are better drained than Butler 
soils, which haye an A2 horizon and a thicker B horizon. 

Crete silt loam, 0 to 1 percent slopes (Ce).—This soil 
is on uplands. It has the profile described as representa- 
tive of the series. Included in mapping are areas of Butler 
soils in small depressions. 

This Crete soil is somewhat droughty because the fine- 
textured subsoil releases water to plants slowly. Runoff is 
slow. Natural fertility is medium. This soil puddles read- 
ily if worked or trampled when wet, but it retains its 
good structure if it is well managed. 

Most of the acreage is cultivated. This soil is better 
suited to wheat and sorghum than to corn. Maintaining 
organic-matter content and fertility is the main manage- 
ment needed. All crops, and especially corn, respond well 
to irrigation. Careful control of water and maintenance 
of fertility are the main concerns of management in irri- 
gated areas. Capability units TIs-2 dryland and TIs-2 
irrigated; Clayey range site; Silty to Clayey windbreak 
suitability group. 

Crete silt loam, 1 to 3 percent slopes (CeA).—This soil 
is on broad ridgetops. It has a claypan. Included in map- 
ping are small areas of eroded soils that have a silty clay 
loam surface layer. 

Organic-matter content is moderate and natural fertil- 
ity is high. Runoff is medium, and the hazard of erosion 
is slight to moderate. 

Most of the acreage is cultivated. Wheat, grain sorg- 
hum, and alfalfa are the principal dryland crops, and 
corn and grain sorghum are the principal irrigated crops. 
Conserving moisture and reducing runoff are the main 
management needs. Crops respond well to irrigation. 
Maintaining fertility and managing water are special 
management needs in irrigated areas, Capability units 
ITe-2 dryland and IITe-2 irrigated; Clayey range site; 
Silty to Clayey windbreak suitability group. 

Crete silt loam, 7 to 11 percent slopes (CeC).—Areas 
of this strongly sloping claypan soil are small and. scat- 
tered. This soil has a profile similar to the one described 
as representative of the series, but it has a thinner surface 
layer and subsoil. As much as 20 percent of some mapped 
areas consists of Hastings soils. 

Organic-matter content is moderate. Runoff is medium 
to rapid. The subsoil ranges from silty clay to silty clay 
loam. This soil is only slightly eroded. 

Most areas are in native grass and used as range, Keep- 
ing grass vigorous, reducing runoff, and controlling graz- 
ing are the principal management needs. This soil is suit- 
able for cultivation. Wheat, grain sorghum, and alfalfa 
are the principal dryland crops. Controlling erosion, con- 
trolling runoff, conserving moisture, and maintaining fer- 
tility are the main management needs in cultivated areas. 
Capability unit [Ve-2 dryland; Clayey range site; Silty 
to Clayey windbreak suitability group. 

Crete silty clay loam, 3 to 7 percent slopes, eroded 
(CrB2}.—This soil is on hillsides and ridges. It has a profile 
similar to the one described as representative of the series, 
but the surface layer is silty clay loam about 5 inches 
thick, It is moderately eroded in most places. In a few 
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places it is severely eroded and has a lighter colored sur- 
face layer than is typical. As much as 15 percent of some 
mapped areas consists of Hastings soils, 

Natural fertility is medium, and the organic-matter 
content is moderately low. Runoff is medium. 

Most of the acreage is cultivated. Wheat, grain sor- 
ghum, corn, and alfalfa are the principal dryland crops. 
Maintaining good tilth, conserving water, controlling 
erosion, and maintaining fertilty are management needs 
in cultivated areas. Corn and grain sorghum are grown 
under irrigation, but the acreage is small. Managing 
water and maintaining fertility are special management 
concerns in irrigated areas. Capability units ITTe-2 dry- 
land and IITe-21 irrigated; Clayey range site; Silty to 
Clayey windbreak suitability group. 


Edalgo Series 


The Edalgo series consists of moderately deep, mod- 
erately sloping to steep, well-drained soils on uplands. 
These soils formed in material weathered from clayey 
shale that has variegated colors of yellow, light gray, 
and reddish brown (fig. 7). 

In a representative profile the surface layer is grayish- 
brown silty clay loam about 8 inches thick. The upper 
part of the subsoil is brown friable silty clay loam about 
3 inches thick, and the lower part is yellowish-red firm 
silty clay about 13 inches thick. Below this is weathered 
varicolored firm silty clay about 4 inches thick. The under- 
lying clayey shale is mainly reddish brown and light gray. 

Permeability is very slow. Natural fertility is medium 
to low. The underlying shale makes the available water 
capacity low. 

These soils are used about equally for hay, range, and 
crops. 

Ten eeantdive profile of Edalgo silty clay loam, 3 to 7 
percent slopes, eroded, 50 feet east and 150 feet south of 
a corner of northeast quarter of sec. 238, T.1N., 
R. 4 EE, 


A—0O to 8 inches, grayish-brown (10YR 5/2) silty clay loam, 
very dark grayish brown (10YR 3/2) moist; moderate, 
medium, subangular blocky structure parting to moderate, 
medium, granular structure; slightly hard, friable ; slightly 
acid; clear, smooth boundary. 

B1—8 to i1 inches, brown (10YR 5/8) silty clay loam, dark 
yellowish brown (10YR 4/4} moist; moderate, medium, 
subangular blocky structure parting to moderate, fine, 
subangular blocky structure; slightly hard, friable; slightly 
acid; clear, smooth boundary, 

B2t—11 to 24 inches, yellowish-red (SYR 5/6) silty clay, 
yellowish red (5YR 4/6) moist; moderate, coarse, sub- 
angular blocky structure parting to moderate, medium, 
subangular blocky structure; very hard, firm; neutral; 
clear, smooth boundary. 

C1—-24. to 28 inches, light reddish-brown (SY 6/4) and light- 
brown (7.5YR 6/4) silty clay, 80 percent dark red 
(2.5YR 8/6) and 20 pereent yellowish red (SYR 5/6) 

_ moist; moderate, coarse, subangular blocky structure 
parting to moderate, medium, subangular blocky struc- 
ture; very hard, firm; slightly acid; gradnal, wavy 
boundary. 

C2--28 to 60 inches, reddish-brown (10YR 5/4) and light- 
gray (2.5Y 7/2) weathered clayey shale, 40 percent dusky 
ved (10YR 8/4) and 60 percent light gray (BY 6/1) moist; 
massive; extremely hard, very firm; mildly alkaline. 

These soils typically are not stony, but scattered pebbles 


and cobblestones of ironstone and sandstone occur in some 
places. Depth to shale ranges from 20 to 40 inches, These 


from shale. The scale is marked in feet and inches. 


soils generally are nonealeareous, but in some places lime con- 
cretions occur just above the weathered clayey shale. 

Edalgo soils are associated with the less clayey Lancaster 
and Hedville soils, which are underlain by sandstone. 

Edalgo silty clay loam, 3 to 7 percent slopes, eroded 
(EdB2).—This soil is on the narrow, irregularly shaped 
ridgetops between deeply entrenched intermittent drain- 
ageways. It has the profile described as representative of 
the Edalgo series. In some places the surface layer is 
only 5 inches thick. In some areas the depth to the under- 
lying sandstone and shale is quite variable within short 
distances. As much as 20 percent’ of some mapped areas 
consists of Lancaster soils. 

Natural fertility is low, and organic-matter content is 
moderately low. Runoff is moderate. This soil absorbs 
water slowly. Root penetration is limited, and water 
movement is slow in the clayey subsoil. The underlying 
material severely /imits root penetration and restricts 
water movement. 

Most areas are cultivated, but some are in native grasses 
and are used as range. Reducing runoff, conserving mois- 
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ture, controlling erosion, and improving fertility and 
organic-matter content are the main management needs. 
Grain sorghum, wheat, and corn are the principal crops. 

The only supply of irrigation water is from ponds. 
Water management and low fertility are concerns in 
irrigated areas. The size and shape of some areas make 
them better suited to native grass than to other uses. Proper 
range management is needed. Capability units [[Ie-2 dry- 
land and II[e-21 irrigated; Clayey range site; Silty to 
Clayey windbreak suitability group. 

Edalgo silty clay loam, 7 to 11 percent slopes (EdC).— 
This soil is on ridgetops above steeper intermittent drain- 
ageways. Areas are small and generally widely scattered. 
This soil has a profile similar to that described as repre- 
sentative of the series, but the surface layer and subsoil 
are thinner. Outcroppings of the underlying shale or sand- 
stone are common. About 25 percent of some areas consists 
of Lancaster soils. 

Runoff is rapid. The soil is highly susceptible to water 
erosion in cultivated areas. Natural fertility is medium, 
and organic-matter content is moderate. 

This soil is better suited to native grass and to use as 
range or hayland than to other uses. Keeping grass vigor- 
ous, controlling grazing, and reducing runoff are the main 
concerns in range management. Conserving moisture, re- 
ducing runoff, controlling erosion, and improving fertility 
are management needs in cultivated areas. Capability unit 
IVe-2 dryland; Clayey range site; Silty to Clayey wind- 
break suitability group. 


Geary Series 


The Geary series consists of moderately sloping to steep, 
deep, silty and loamy, well-drained soils on uplands. These 
soils formed in moderately thick deposits of reddish-yellow, 
moderately fine textured loess of the Loveland Formation. 

In a representative profile the surface layer is dark gray- 
ish-brown silty clay loam about 11 inches thick. The upper 
part of the subsoil is about 4 inches of dark-brown, friable 
silty clay loam; the middle 20 inches is reddish-brown, firm 
silty clay loam; and the lower part is 7 inches of reddish- 
brown, generally noncalcareous loess of silty clay loam 
texture. The underlying material is reddish-yellow silty 
clay loam, but is less compact than the subsoil and has 
iron stains. 

Available water capacity is high. Permeability is mod- 
erately slow. Natural fertility ranges from medium to 
low, and organic-matter content ranges from low to mod- 
erate, 

The less sloping soils are well suited to cultivated 
crops. The steeper soils are in native grass and are used 
as range. 

Representative profile of Geary silty clay loam, 7 to 11 
percent slopes, under native grass, 1,056 feet west and 50 
feet north of the southeast corner of sec. 31, T. 2 N., R. 
1E. 

A—0 to 11 inches, dark grayish-brown (10YR 4/2) silty clay 
loam, very dark brown (10YR 2/2) moist; moderate, 
medium, granular structure; slightly hard, friable; 
slightly acid; clear, smooth boundary. 

B1—11 to 15 inches, dark-brown (7.5YR 4/2) silty clay loam, 
dark brown (7.5YR 8/2) moist; moderate, medium, sub- 
angular blocky structure parting to moderate, fine, sub- 
angular blocky structure; slightly hard, friable; slightly 
acid; clear, smooth boundary. 


B21t—15 to 28 inches, reddish-brown (SYR 4/3) silty clay 
loam, dark reddish brown (5YR 3.5/3) moist; moderate, 
coarse, subangular blocky structure parting to medium 
to fine, subangular blocky structure; films on ped faces; 
firm; neutral; clear, smooth boundary. 

B22t—28 to 85 inches, reddish-brown (5YR 4/8) silty clay 
loam, dark reddish brown (5YR 3/4) moist; moderate, 
coarse, subangular blocky structure parting to moderate, 
medium, subangular blocky structure; films on ped faces; 
hard, firm; neutral; clear, smooth boundary. 

B3—-35 to 42 inches, reddish-brown (5YR 5/4) silty clay loam, 
yellowish red (5¥R 4/6) moist; moderate, coarse, sub- 
angular blocky structure parting to moderate, medium, 
subangular blocky structure; hard, firm; neutral; clear, 
smooth boundary. 

Ci—42 to 54 inches, reddish-yellow (5¥R 6/6) silty clay loam, 
yellowish red (SYR 5/6) moist; moderate, coarse, pris- 
matic structure parting to moderate, medium, subangular 
blocky structure; hard, firm; iron stains; slight effer- 
vescence; lime concretions; mildly alkaline; gradual, 
smooth boundary. 

C2—54 to 60 inches, reddish-yellow (5YR 6/6) silty clay loam, 
yellowish red (5YR 5/6) moist; moderate, coarse, pris- 
matic structure parting to moderate, medium, subangular 
blocky structure; hard, firm; strong effervescence; mod- 
erately alkaline, 

The A horizon in cultivated areas ranges from 4 to 12 
inches in thickness. Some of the steep soils that formed 
entirely in reddish-yellow loess are immature and have a 
thinner A horizon and B horizon than the other Geary soils. 
The underlying material is dominantly silty clay loam, but 
in places it ranges from silty elay loam to sandy clay loam. 
Some profiles have lime concretions below a depth of 40 
inches. 

The severely eroded Geary soil in mapping units GJC3 
and GeC3 is thinner and lighter colored than is defined as 
the range for the series. These differences do not alter the 
usefulness or behavior of the soil. 

Geary soils are associated with Hastings, Morrill, and 
Jansen soils. They are at lower elevations than Hastings 
Soils and their parent loess material is redder. They formed 
in loess, whereas Morrill soils formed in reworked glacial 
till that contained small stones and boulders. They differ 
from Jansen soils in not having underlying material of mixed 
coarse sand and gravel. 

Geary silty clay loam, 3 to 7 percent slopes (Ge8).— 
This soil is on the tops and short sides of ridges along 
upland drainageways. 

Natural fertility is high, and the organic-matter con- 
tent is moderate. Runoff is medium. 

This soil is suited to cultivated crops, but most of the 
acreage is in native grasses. A vigorous stand of grass 
and controlled grazing are essential in areas used as 
range. Conserving water, reducing erosion, and maintain- 
ing fertility are the main management needs in culti- 
vated areas. Grain sorghum, wheat, corn, and alfalfa are 
suitable crops. Capability units IITe-1 dryland and ITTe-1 
irrigated; Silty range site; Silty to Clayey windbreak 
suitability growp. 

Geary silty clay loam, 3 to 7 percent slopes, eroded: 
(GeB2).—This soil is on the tops and short sides of ridges 
along upland drainageways. It has a profile similar to 
the one described as representative of the series, but in 
most places the surface layer is lighter colored and is 
only about 7 inches thick. Some areas are severely eroded. 

Runoff is medium. Organic-matter content is moderately 
low, and natural fertility is medium. 

Most of the acreage is cultivated. This soil is suited to 
most of the dryland crops commonly grown in the county. 
Controlling runoff, reducing the hazard of erosion, and 
increasing fertility are the management needs in culti- 
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vated areas. Irrigation requires careful management. 
Capability units [[Ie-1 dryland and IITe-1 irrigated; 
Silty range site; Silty to Clayey windbreak suitability 
roup. 

: C3 silty clay loam, 7 to 11 percent slopes (GeC).— 
This soil is on hillsides and along upland drainageways. 
It has the profile described as representative of the series. 
In cultivated fields the surface layer is slightly lighter 
colored and thinner than it is in areas used as range. 

This soil is medium in fertility and moderate in 
organic-matter content. Runoff is medium to rapid, de- 
pending on the amount of vegetation. 

Most of the acrewge is used as range or for hay, but 
some is cropland. Proper range use and conservation of 
moisture are management needs. This soil is suited to 
close-growing crops and te row crops. Conserving mois- 
ture, reducing runoff, and controlling erosion are the 
main management concerns in cultivated areas. Capabil- 
ity unit [Ve-1 dryland; Silty range site; Silty to Clayey 
windbreak suitability group. 

Geary silty clay loam, 3 to 11 percent slopes, severely 
eroded (GeC3).—This soil is on short slopes at the upper 
end of drainageways and on hillsides between upland 
drainageways. It has a profile similar to the one described 
as representative of the series, but the surface layer is 
thinner and lighter colored. Erosion has removed most of 
the original darkened surface layer and in places part of 
the subsoil. Included in mapping are small areas of 
severely eroded Hastings soils. 

This Geary soil is low in natural fertility and low in 
organic-matter content. The surface layer is moderately 
friable. The slope and the compactness of the soil make 
runoff rapid, In the many rills and crossable gullies, the 
reddish-brown subsoil and the substratum are exposed. 

Most of the acreage is cultivated, but some areas are 
seeded to native grass. Wheat, alfalfa, corn, and grain 
sorghum are the most commonly grown crops. Conserv- 
ing moisture, reducing runoff, controlling erosion, im- 
proving organic-matter content, and maintaining fertil- 
ity are management needs in cultivated areas. Proper 
range use and a vigorous stand of grass are essential in 
areas seeded to native grass. Capability unit TVe-8 dry- 
land; Silty range site; Silty to Clayey windbreak suit- 
ability group. 

Geary silty clay loam, 11 to 30 percent slopes (GeE).— 
This soil is in narrow areas along upland drainageways 
and on hillsides. It has a profile similar to the one de- 
scribed as representative of the series, but the surface 
layer and subsoil are thinner. The surface layer is dark- 
brown to dark reddish-brown silty clay loam, about 7 
inches thick in the uneroded areas. Some areas are culti- 
vated or were formerly cultivated. In these the darker 
surface layer has been completely removed by water ero- 
sion. The underlying loess is exposed in some of the 
steeper areas. Slopes are not smooth, but have a catstep 
appearance. Slopes range up to 45 percent in gradient, 
but most commonly are about 25 percent. 

As much as 20 percent of some mapped areas consists 
of Hastings soils that formed in yellowish-brown loess. 
These areas are on the upper part of strong slopes along 
drainageways. Sand and gravel crops out in smail areas 
on the lower part of steep slopes. Smail, narrow strips of 


a Flobbs soil that formed in colluvinm and alluvium are 
on the bottoms of drainageways. Runoff is rapid to very 
rapid depending on the amount of vegetation. The or- 
ganic-matter content is moderately low. 

Most of the acreage is in native grass and is used as 
range. Keeping grass vigorous, reducing runoff, conserv- 
ing moisture, and controlling grazing are the principal 
management needs. Native trees and small shrubs are on 
the steep slopes near the lower ends of drainageways. 
Capability unit VIe-1 dryland; Silty range site; Silty 
to Clayey windbreak suitability group. 

Geary and Jansen soils, 5 to 11 percent slopes (GJC).— 
These soils are on the sides and tops of ridges along the 
valleys of the Little Blue River and Big Sandy Creek 
and their tributaries. Some areas are entirely Geary soil, 
other areas are entirely Jansen soil, and many areas con- 
tain both. The surface layer ranges from silty clay loam 
to sandy loam. The Geary soil is deeper over the underly- 
ing mixed sand and gravel than the Jansen soil. Included 
with these soils in mapping are small areas of Meadin 
soils. 

The available water capacity is moderate to low. 
Natural fertility is medium to low. The deeper Geary 
soils have the higher available water capacity and the 
medium fertility. Runoff is medium to rapid, depending 
on the amount of vegetation. Organic-matter content is 
moderately low to moderate. 

Conserving water, protecting the soils against water 
erosion, and maintaining fertility are the main manage- 
ment needs in cultivated areas. Most of the acreage is in 
native grass and is used as range. Capability unit [Ve-1 
dryland; Silty range site; Silty to Clayey windbreak 
suitability group. 

Geary and Jansen soils, 5. to 11 percent slopes, 
eroded (GJC2).—These soils are on sides and tops of ridges 
along the valleys of the Little Blue River and Big Sandy 
Creek and their tributaries. They generally are nearly 
equal in proportion, but some areas are mainly Geary soil 
and other areas are mainly Jansen soil. Their surface 
layer is lighter colored than that of uneroded Geary and 
Jansen soils that have similar slopes, and it ranges from 
silty clay loam to sandy loam. 

These soils are medium to low in natural fertility and 
low to moderately low in organic-matter content. The 
available water capacity ranges from high in the deeper 
ee low in the shallower soils. Runoff is medium to 
rapid. 

Most of the acreage is cultivated. Wheat and grain 
sorghum are the crops most commonly grown. Reducing 
runoff, conserving moisture, controlling erosion, main- 
taining fertility, and returning crop residue to the soil 
are management needs. Capability unit [Ve-1 dryland; 
Silty range site; Silty to Clayey windbreak suitability 
group. 

Geary and Jansen soils, 5 to 11 percent slopes, 
severely eroded (GJC3]—These soils are along the valleys 
of the Little Blue River and Big Sandy Creek and their 
tributaries. The profiles of these soils are similar to the 
ones described as representative of their respective series, 
but erosion has removed nearly all of the darkened sur- 
face layer and part of the subsoil. The surface layer 
ranges from silty clay loam to sandy loam. There are 
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some rills and small gullies. As much as 5 to 10 percent 
of the mapped area is Meadin soil. 

These Geary and Jansen soils are more droughty than 
similar uneroded soils. Natural fertility and organic- 
matter content are low. Available water capacity is high 
to low. Runoff is rapid. 

Most of the acrenge is cultivated. Grain sorghum and 
wheat are the crops most commonly grown. Conserving 
moisture, reducing runoff, controlling erosion, and main- 
taining fertility are the main management needs. These 
soils are suited to native grasses but need a high level of 
management in establishing and maintaining the grasses. 
Capability wnit IVe-8 dryland; Silty range site; Silty 
to Clayey windbreak suitability group. 

Geary and Jansen soils, 11 to 30 percent slopes 
{GJE).—These soils are on sides of intermittent upland 
dvainageways leading into the valleys of the little Blue 
River and Big Sandy Creek. They generally are nearly 
equal in proportion, but some areas are mainly Geary 
soil and other areas are mainly Jansen soils. The surface 
layer ranges from silty clay loam to sandy loam. The 
underlying gravel is exposed in some areas. As much as 
25 percent of that mapped area is Meadin soil. 

Organic-matter content is moderately low. Available 
water capacity is generally low, but the deeper Geary soil 
has a high available water capacity. Natural fertility is 
medium to low. Runoff is rapid. 

These soils are not suitable for cultivation. Most of the 
acreage is in nabive grasses and is used as range. The 
Geary soils support a fair to good cover of mid and tall 
native erasses. ‘The Jansen and the Meadin soils are more 
droughty and have sparse vegetative cover. 

Keeping grass vigorous, reducing runoff, and control- 
ling grazing are the main management needs. Capability 
unit VIe-1 dryland; Silty range site; Silty to Clayey 
windbreak suitability group. 


Gravel Pits 


Gravel pits (GP) are mainly on the bottom lands, upland 
ridges, and draws bordering the Little Blue River, Big 
Sandy Creek, and Little Sandy Creek. They are mainly 
deep excavations from which sand and gravel have been 
removed. They aré generally filled with water, except 
when the bottom of the pit is above the natural water 
table. Numerous piles of sand are adjacent to the pits. 
Gravel pits are not suited to crops, grazing or trees. They 
are suited to wildlife habitat and recreation, and some 
pits are stocked with fish. Capability unit VIIIs-1 dry- 
land; not assigned to a range site or to a windbreak suit- 
ability group. 


Hastings Series 


The Hastings series consist of deep, gently sloping to 
strongly sloping, well-drained soils on uplands (fig. 8). 
These soils formed in silty loess. 

In a representative profile the surface layer is dark- 
gray silt loam about 10 inches thick. The upper part of 
the subsoil is about 4 inches of dark grayish-brown, fri- 
able light silty clay loam, and the lower part is about 
24 inches of grayish-brown, friable silty clay loam. The 
upper part of the underlying material is light yellowish- 


brown silt loam about 10 inches thick. Below this is very 
pale brown silt loam that contains an abundance of lime. 
It is friable and easily penetrated by roots. 

Permeability is moderately slow, and available water 
capacity is high. Natural fertility is medium to high. 

Hastings soils are suitable for cultivation. Most areas 
are used for crops. The nearly level and gentle slopes are 
well suited to irmgation. 

Representative profile of Hastings silt loam, 8 to 7 
percent slopes, under native grass, 528 feet west and 150 
feet north of southeast corner of sec. 21, T. 2 N., R. 1 E. 


A—0 to 10 inches, dark-gray (10YR 4/1) silt loam, very 
dark brown (1OYR 2/2) moist; moderate, medium, sub- 
angular blocky structure parting to moderate, fine, gran- 
ular structure; slightly hard, very friable; slightly acid; 
clear, smooth boundary. 

BiI—10 to 14 inches, dark grayish-brown (10YR 4/2) light 
silty clay loam, very dark grayish brown (1OYR 3/2) 
moist; moderate, medium, subangular blocky structure 
parting to moderate, fine, subangular blocky ‘structure; 
hard, friable; neutral; clear, smooth boundary. 

B2t—14 to 30 inches, grayish-brown (10YR 5/2) silty clay 
loam, dark brown (10YR 4/3) moist; moderate, coarse, 
subangular blocky structure parting to moderate, medium, 
subangular blocky structure; films on ped faces; hard, 
friable ; neutral; clear, smooth boundary. 


Figure 8.—Frofile of Hastings silt loam showing a friable silty clay 
loam subsoil that has moderately slow permeability. The scale is 
marked in feet and inches. 
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B8—80 to 88 inches, grayish-brown (10YR 5/2) silty clay 
loam, dark brown (10YR 4/8) moist; moderate, coarse, 
prismatic structure parting to moderate, medium, sub- 
angular blocky structure; hard, friable; neutral; clear, 
smooth boundary. 

C1—38 to 48 inches, light yellowish-brown (10¥R 6/4) heavy 
silt loam, dark brown (10¥R 5/3) moist; moderate, 
coarse, prismatic structure parting to weak, medium, sub- 
angular blocky structure; slightly hard, friable; slight 
effervescence; neutral; clear, smooth boundary. 

C2—48 to 60 inches, very pale brown (10YR 7/3) silt loam, 
yellowish brown (10YR 5/4) moist; few mottles; mas- 
sive; slightly hard, friable; strong effervescence; mod- 
erately alkaline. 

Variations in Hastings soils result mainly from differences 
in the degree of erosion. The A horizon in eroded areas is 
brown or pale-brown silty clay loam 38 to 8 inches thick. 
Depth to lime generally ranges from 36 to 48 inches but may 
be less in the more sloping soils. 

The Hastings soil in mapping unit HtC3 has a lighter 
colored surface layer than is defined as the range for the 
series, This difference does not alter the usefulness or be- 
havior of the soil. 

Hastings soils are associated with Crete and Geary soils. 
They have a less clayey and more permeable B2t horizon 
than Crete soils. They are at higher elevations and have finer 
textured B2t horizon than Geary soils, which formed in more 
reddish loess. 

Hastings silt loam, 1 to 3 percent slopes (HsA).—This 
soil is on broad ridges. Crete soils make up 10 to 15 per- 
cent of some mapped areas, ; 

Runoff is medium, and the hazard of erosion is slight 
to moderate. Organic-matter content is moderate, and 
tilth is easily maintained. Natural fertility is high. 

Most of the acreage is cultivated. Conserving moisture 
and reducing runoff are the main management needs. 
Wheat, grain sorghum, corn, and alfalfa are the princi- 
pal dryland crops. Grain sorghum and corn are the prin- 
cipal irrigated crops. Managing water and maintaining 
fertility are the special concerns in irrigated areas. Capa- 
bility units ITe-1 dryland and Ile-1 irrigated; Silty 
range site; Silty to Clayey windbreak suitability group. 

Hastings silt loam, 3 to 7 percent slopes (HsB).—This 
soil is on ridgetops and short sides of drainageways in 
the uplands. It has the profile described as representative 
of the series. Included in mapping are small areas of 
eroded soils that have a silty clay loam surface layer. 

Runoff is medium. Natural fertility is high, and or- 
ganic-matter content is moderate. 

This soil is suitable for cultivated crops, but most of 
the acreage is in native grasses. Controllmg grazing is 
the main management need in areas used as range. 
Grain sorghum, wheat, alfalfa, and corn are the princi- 
pal cultivated crops. Conserving moisture and reducing 
runoff are the main management needs in cultivated 
areas. Capability units TITe-1 dryland and ITTe-1 irri- 
gated; Silty range site; Silty to Clayey windbreak suit- 
wbility group. 

Hastings silt loam, 7 to 11 percent slopes (HsC).— 
This soil is at the higher elevations on hillsides. It has 
a profile similar to the one described as representative 
of the series, but the surface layer and subsoil are thin- 
ner. Depth to lime ranges from 28 to 88 inches. Included 
in mapping are areas of Geary soils that make up as 
much as 20 percent of the acreage on the lower part of 
slopes, 


Runoff ig medium to rapid, depending on the amount 
of vegetative cover. Natural fertility 1s medium, and 
organic-matter content 1s moderate. 

Most of the acreage is in native grasses. Keeping grass 
vigorous and controlling grazing are the main manage- 
ment needs in areas used as range. Wheat and alfalfa 
are the principal cultivated crops. Reducing runoff, re- 
dueing the hazard of erosion, and conserving moisture 
are management needs in cultivated areas. Capability 
unit [Ve-1 dryland; Silty range site ; Silty to Clayey wind- 
break suitability group. 

Hastings silty clay loam, 3 to 7 percent slopes, eroded 
(HiB2).-This soil is mainly on ridgetops and on sides of 
drainageways in the uplands, It has a profile similar to 
the one described as representative of the series, but the 
surface layer is dark grayish-brown silty clay loam about 
5 inches thick, and it has a thinner subsoil. In places ero- 
sion has exposed the lighter colored lower part of the sub- 
soil. As much as 10 percent of the mapped area is Geary 
soils. 

The fine texture of the surface layer makes workability 
poor. Runoff is rapid. Organic-matter content is low. 

This soil is fairly well suited to cultivated crops. Most 
of the acreage is cultivated. Grain sorghum and wheat 
are the principal crops, but corn and alfalfa also are 
grown, Conserving moisture, reducing runoff, and reduc- 
ing the hazard of erosion are the main management needs 
in dryland areas. Some areas are irrigated. Water man- 
agement is needed in irrigated areas. Capability units 
IiTe-1 dryland and I1Ie-1 irrigated; Silty range site; 
Silty to Clayey windbreak suitabulity group. 

Hastings silty clay loam, 3 to 11 percent slopes, 
severely eroded (H:C3)—This soil is at the upper end 
of drainageways and on hillsides between drainageways 
in the uplands. It has a profile similar to that described 
as representative of the series, but erosion has removed 
most of the original surface layer and, in places, part 
of the subsoil, and the present surface layer is light- 
colored silty clay loam. Rills and small crossable gullies 
are numerous. Included in mapping are areas of eroded 
Geary soils at the lower elevations. 

The compactness and the moderate to low organic- 
matter content of the soi] make runoff rapid. The surface 
layer has poor workability and tilth. 

Most of the acreage is cultivated. Grain sorghum and 
alfalfa are the crops most commonly grown. Conserving 
moisture, controlling runoff. and reducing the hazard 
of erosion are the main management needs. Capability 
unit [Ve-8 dryland; Silty range site; Silty to Clayey wind- 
break suitability group. 


Hedville Series 


The Hedville ‘series consists of shallow, somewhat ex- 
cessively drained soils that formed in material weathered 
from interbedded sandstone and sandy shale (fig. 9). 
Slopes are moderate to steep. Sandstone outcrops are num- 
erous on uplands. 

In a representative profile the surface layer consists of 
dark-gray loam and brown sandy loam about 14 inches 
thick. Small and medium fragments of sandstone are 
numerous. The underlying bedrock is medium-soft to 
hard reddish-brown sandstone interbedded with dark- 
gray sandy shale. 
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Figure 9—Profile of Hedville loam showing broken, stonylike 
underlying material. The scale is marked in feet. 


Permeability is moderate above the bedrock. Natural 
fertility is medium to low. Available water capacity is 
low. 

Nearly all the acreage is permanent range. Steep slopes 
and shallowness make these soils unsuitable for cultiva- 
tion. Scattered oak trees grow on the steep banks along 
drainageways. 

Representative profile of Hedville loam, 7 to 30 per- 
cent slopes. under native grasses, 528 feet south and 300 
feet west of the northeast corner of sec. 18, T. 1 N., BR. 
2K. 

Al1—0 to 8 inches, dark-gray (1L0YR 4/1) loam, very dark 
grayish brown (10YR 3/2) moist; moderate, medium, sub- 
angular blocky structure parting to moderate, medium, 
granular structure; loose, very friable; many angular 
cobbly sandstone fragments; slightly acid; clear, smooth 
boundary. 

A12--8 to 14 inches, brown (7.5YR 4/2) sandy loam, dark 
brown (7.5YR 8/2) moist; moderate, medium, subangular 
blocky structure parting to moderate, fine, subangular 
blocky structure; slightly hard, friable; slightly acid; 
many pebbles and cobblestones of weathered sandstone; 
elear, gradual boundary. 


R—14 to 80 inches, reddish-brown (5YR 4/4) weathered 
sandstone and interbedded sandy shale. 

Depth to sandstone or shale bedrock ranges from 8 to 20 
inches, ‘The soils are stony, but the content of coarse frag- 
ments does not exceed 20 percent of the soil volume, Out- 
crops of consolidated sandstone are common along steep 
ledges. 

Hedville soils are associated with Lancaster and Hdalgo 
soils. They are steeper and more shallow than the Lancaster 
soils. They are coarser textured and more shallow than the 
Edalgo soils. 

Hedville loam, 7 to 30 percent slopes (HvE).—This soil 
is in irregularly shaped areas on sides and tops of ridges 
between the intermittent drainageways and valley sides 
along the downstream part of Little Blue River. Slopes 
range up to 45 percent, but most commonly are about 25 
percent. As much as 25 percent of some mapped areas is 
small, irregularly shaped areas of moderately deep Lan- 
caster soil. 

This Hedville soil is droughty because it has a low 
available water capacity. Runoff 1s rapid. Organic-matter 
content is low. The underlying material limits root pene- 
tration and restricts water movement. 

Most areas of this soil are in native grasses and are 
used as range. Maintaining a vigorous stand of grasses 
is the main management need. Grass cover is needed to 
reduce runoff and conserve moisture. Capability unit 
VIs—4 dryland; Shallow Sandy range site; Shallow wind- 
break suitability group. 


Hobbs Series 


The Hobbs series consists of deep, nearly level and 
gently sloping, well-drained soils that formed mainly 
in noncalcareous, medium-textured sediments. These soils 
are on narrow bottom lands along intermittent drainage- 
ways and on wide bottom lands and foot slopes in the 
valleys of perennial streams. 

In a representative profile the upper 26 inches is the 
surface layer of dark-gray silt loam. Below this is gray, 
very friable silt loam about 14 inches thick that is lighter 
in color with increasing depth. The underlying material 
is grayish-brown silt loam. 

These soils absorb water readily. Permeability is mod- 
erate. Natural fertility is high. Available water capacity 
is high. Most areas do not have a permanent water table 
within a depth of 10 feet. Areas nearest the drainageways 
are occasionally flooded for short periods after heavy 
rainstorms. Areas on the high bottom lands along peren- 
nial streams and on foot slopes are seldom flooded. 

Most of the acreage is cultivated. The Hobbs soils at 
higher elevations on bottom lands are well suited to irri- 
gation. 

Representative profile of Hobbs silt loam, 0 to 1 per- 
cent slopes, in a cultivated field, 100 feet south and 50 
feet west of the northeast corner of southeast quarter 
of sec. 2, T.38 N., R.3 E. 

Ap—0O to 5 inches, dark-gray (10¥R 4/1) silt loam, very 
dark brown (10YR 2/2) moist; moderate, medium, sub- 
angular blocky structure parting to moderate, medium, 
granular structure; slightly hard, very friable; slightly 
acid; abrupt, smooth boundary. 

Al12—5 to 26 inches, dark-gray (10YR 4/1) silt loam, very 
dark brown (10YR 2/2) moist; moderate, medium, sub- 
angular blocky structure parting to moderate, medium, 


granular structure; slightly hard, very friable; slightly 
acid; gradual, smooth boundary. 
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AC—26 to 40 inches, gray (JOYR 5/1) silt loam, very dark 
grayish brown (10YR 3/2) moist; weak, moderate, sub- 
angular blocky structure parting to weak, fine, subangular 
blocky structure; soft, very friable; slightly acid ; gradual, 
smooth boundary. 

C—40 to 60 inches, grayish-brown (10YR 5/2) silt loam, 
dark grayish brown (10YR 4/2) moist; few brownish 
mottles; weak coarse, subangular blocky structure part- 
ing to weak, fine, subangular blocky structure; soft, very 
friable; neutral. 


Variations in the profile generally are uncommon, but 
buried, darkened layers are in some places. The frequency of 
flooding depends on the elevation above the stream channel. 

Hobbs soils are associated with Cass and Hord ‘soils. They 
have a more silty and darker colored C horizon than Cass 
soils. They are more stratified and are at lower elevations 
along the streams than Hord soils and Jack the B horizon 
that is typical of those soils. 

Hobbs silt loam, 0 to 1 percent slopes (Hb).—This well- 
drained soil is on high bottom lands in the valleys of 
perennial streams. It has the profile described as repre- 
sentative of the series. Included in mapping are small 
areas of Hobbs silt, loam, occasionally flooded. 

This Hobbs soil is seldom flooded, except for short 
periods after rapid snowmelt or after extremely heavy 
rain. The surface layer is friable, has a moderate amount 
of organic matter, and is easily tilled. Runoff is slow to 
medium. The subsoil is slightly more compact than the sur- 
face layer and has moderate permeability. 

Most of the acreage is cultivated. Grain sorghum, corn, 
wheat, and alfalfa are commonly grown. Maintaining 
high fertility and good tilth are the main management 
needs. This soil is well suited to irrigation, and grain 
sorghum and corn are the principal irrigated crops. 
Proper water management, is needed in irrigated areas. 
Capability units J-1 dryland and I-1 irrigated ; Silty Low- 
land range site; Silty to Clayey windbreak suitability 
group. 

Hobbs silt loam, occasionally flooded (0 to 1 percent 
slopes) (2Hb).—This soil formed in silty alluvium on low 
bottom lands along tributaries of main drainageways. It 
is occasionally flooded following heavy rains. It has a 
profile similar to the one described as representative of 
the series, but it contains strata of coarser material. 

Runoff is slow to medium. Flooding seldom causes a 
total crop loss, but at times it delays tillage or necessi- 
tates reseeding of newly planted crops. Organic-matter 
content is moderate, and the surface layer is friable and 
easily tilled. 

Most of the acreage is cultivated. Grain sorghum, 
corn, and alfalfa are the most common. crops. The hazard 
of flooding in spring limits the use of this soil for wheat. 
This soil is suited to irrigation, but the hazard of flood- 
ing and the irregular distribution of soil areas limit 
the acreage that is irrigated. Grain sorghum and corn 
are the principal irrigated crops, Small areas adjacent 
to the major streams or drainage channels have a dense 
cover of trees and tame grasses. These areas are used for 
limited grazing. Capability units [Iw-8 dryland and I-2 
irrigated; Silty Overflow range site; Moderately Wet 
windbreak suitability group. 

Hobbs silt loam, 1 to 3 percent slopes (HbA).—This 
soil is in scattered areas along the valley foot slopes and 
adjacent to small bottom-land drainageways. 

This soil is moderate in organic-matter content and 
has good tilth. It absorbs water readily and has a high 
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available water capacity. Runoff is medium. Flooding 
from sloping soils immediately above this soil is a major 
hazard. 

Most of the acreage is cultivated. This soil is suited 
to all commonly grown crops, Controlling runoff from 
adjacent land is the main management need. Some areas 
are irrigated. Water management is the principal need 
in irrigated areas. Capability units [Ie-1 dryland and 
Tle~1 irrigated; Silty Lowland range site; Silty to Clayey 
windbreak suitability group. 


Hord Series 


The Hord series consists of deep, well-drained soils 
that formed in silty alluvium. These soils are on benches 
and sides of drainageways adjacent to major streams. 
They are nearly level to gently sloping. 

In a representative profile the upper 5 inches of sur- 
face layer consists of grayish-brown silt loam, and the 
lower 11 inches consists of gray silt loam. The underlying 
material is pale-brown silt loam in the upper 14 inches 
and is grayish-brown silt loam to a depth of 5 feet or 
more. 

These soils absorb water readily. Available water capac- 
ity is high, and permeability is moderate. Natural fer- 
tility is high. 

Most of the acreage is cultivated. These soils are well 
suited to irrigation. 

Representative profile of Hord silt loam, 0 to 1 per- 
cent slopes, in a cultivated field, 0.85 mile east and 0.25 
mile south of the northwest corner of sec. 5, T. 1 N., 
R. 3 E. (south of railroad). 


Ap—0 to 5 inches, grayish-brown (10YR 5/2) silt loam, very 
dark brown (10YR 2/2) moist; weak, fine, subangular 
blocky structure parting to weak, fine, granular structure; 
soft, very friable; neutral; abrupt, smooth boundary. 

A12--5 to 16 inches, gray (10YR 5/1) silt loam, very dark 
brown (1LOYR 2/2) moist; weak, medium, subangular 
blocky structure parting to weak, fine, granular struc- 
ture; soft, very friable; neutral; clear, smooth boundary. 

B1—16 to 24 inches, grayish-brown (10YR 5/2) silt loam, very 
dark grayish brown (1OYR 3/2) moist; weak, medium, 
subangular blocky structure parting to weak, fine, sub- 
angular blocky structure; soft, very friable; neutral; 
clear, smooth boundary. 

B2—24 to 88 inches, grayish-brown (10¥R 5/2) silt loam, 
dark grayish brown (10YR 4/2) moist; moderate, 
medium, subangular blocky structure parting to moderate, 
fine subangular blocky structure; slightly hard, friable; 
neutral; clear, smooth boundary. 

C1—8S8 to 52 inches, pale-brown (10YR 6/3) silt loam, brown 
(10¥R 5/3) moist; moderate, coarse, subangular blocky 
structure panting to moderate, medium, subangular blocky 
structure; slightly hard, friable; neutral; clear, smooth 
boundary. 

C2—52 to 60 inches, grayish-brown (10¥R 5/2) silt loam, 
dark grayish brown (10YR 4/2) moist; moderate, coarse, 
subangular blocky structure parting to moderate, medium, 
subangular blocky structure; slightly hard, friable; neu- 
tral. 


Wide variations in the profile are uncommon, but buried 
soils are present in some places. In some places along the 
breaks between benches and bottom lands, the soil is coarser 
textured throughout the profile. Free lime generally is below 
a depth of 4 feet. In places the alluvium is stratified with 
darker and lighter colored silt loam. 

Hord soils are associated with the Hobbs soils. They have 
more distinct horizons than the Hobbs soils, and they are 
less stratified. 
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Hord silt loam, 0 to 1 percent slopes (Hd].—This soil 
formed in silty alluvium on benches. It has the profile 
described as representative of the series. Included in 
mapping are a few areas of soils that have a silty clay 
loam subsoil and areas where seepage has increased the 
alkalinity of the soil. 

Runoff is slow. Organic-matter content is moderate, 
and the soil is easily tilled. 

Most of the acreage is cultivated. This soil is suited 
to all of the crops grown in the county. Maintaining a 
high level of management is the principal management 
concern. This soil is well suited to irrigation. Corn and 
grain sorghum are the principal irrigated crops. Manag- 
ing water and maintaining fertility are the main man- 
agement needs in irrigated areas, Capability units I-1 
dryland and I-1 irrigated; Silty Lowland range site; Silty 
to Clayey windbreak suitability group. ; 

Hord silt loam, 1 to 3 percent slopes (HdA).—-This 
soil is on sides of shallow, intermittent drainageways on 
terraces and on the sides of ridges near the loess uplands. 
It has a profile stmilar to the one described as representa- 
tive for the series, but in some places accumulations of 
colluvinm and alluvium have made the surface layer 
thicker. 

Natural fertility is high. Organic-matter content is mod- 
erate, and the soil is easily tilled. Runoff is medium. 

Most of the acreage is cultivated. This soil is suited 
to all crops common to the county. Reducing runoff and 
conserving moisture are the main management needs. 
This soil is suited to irrigation, but size and shape of 
soil areas limit the acreage that can be irrigated. Corn 
and grein sorghum are the principal irrigated crops. 
Capability units TIe-1 dryland and IIe-1 irrigated; Silty 
Lowland range site; Silty to Clayey windbreak suitability 
group. 


Jansen Series 


The Jansen series consists of moderately deep, moder- 
ately sloping to strongly sloping, well-drained soils (fig. 
10) that formed mainly in loamy material overlying 
sand and gravel. These soils are on uplands, along up- 
land breaks on both sides of the Little Blue River and 
Big Sandy Creek. 

In a representative profile the surface layer is grayish- 
brown loam about 10 inches thick. The next layer is dark 
grayish-brown light clay loam about 8 inches thick. 
The subsoil is friable, brown sandy clay loam about 19 
inches thick. The underlying material is stratified sand, 
coarse sand, and gravel at a depth of 32 inches. The upper 
part is darker than the lower part. 

These soils are somewhat droughty and erode easily. 
Permeability is moderate in the solum and very rapid 
in the underlying sand and gravel. Available water capac- 
ity is mederate. Natural fertility is mediam to low. Root 
penetration. is mainly restricted to the underlying sand 
and gravel. 

Only about half the acreage is used for cultivated 
crops. The rest is in native grasses and is used as range. 
Trrigation is not practical, excapt on the gentle slopes. 

Representative profile of Jansen loam, 3 to 7 percent 
slopes, under native grass, 528 feet west and 25 feet north 
of the southeast corner of sec. 26, T. 2.N., R. 2 E. 


Ai11—0 to 10 inches, grayish-brown (10YR 5/2) loam, very 
dark brown (10YR 2/2) moist; moderate, medium, sub- 
angular blocky structure parting to moderate, medium, 
granular structure; soft, very friable; slightly acid; 
clear, smooth boundary. 

A12—10 to 13 inches, dark grayish-brown (10YR 4/2) light 
clay loam, very dark grayish brown (10YR 3/2) moist; 
moderate, medium, subangular blocky structure parting 
to moderate, medium, granular strueture; slightly hard, 
friable; stightly acid; clear, smooth boundary. 

B21t—13 to 24 inches, brown (7.5YR 5/4) sandy clay loam, 
dark brown (7.5YR 4.4) moist; moderate, medium, sub- 
angular blocky structure parting to moderate, fine, sub- 
angular blocky structure; sHghtly hard, friable; slightly 
acid; clear, smooth boundary. 

B22t—24 to 32 inches, brown (7.5Y¥YR 5/4) sandy clay loam, 
slightly increased in coarse gravel, dark brown (7.5YR 
4/4) moist; weak, coarse, subangular blocky structure 
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Figure 10.—Profile of Jansen loam. This is a moderately deep soil 
underlain by stratified coarse sand and gravel. The scale is marked 
in centimeters. 
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parting to moderate, medium, subangular blocky struc- 
ture; slightly hard, friable; slightly acid; gradual, smooth 
boundary. 

IIC1—82 to 40 inches, brown (10YR 5/3) gravel and coarse 
sand, dark brown (10YR 4/3) moist ; single grained ; loose ; 
neutral; gradual, wavy boundary. 

IIC2—40 to 60 inches, very pale brown (10¥R 7/3) sand and 
gravel, pale brown (10YR 6/8) moist; single grained; 
loose ; neutral. 

The surface layer ranges from silt loam to sandy loam. 
The surface layer and subsoil are 1 to 5 percent coarse sand 
and gravel. The subsoil is sandy clay loam that grades to silty 
elay loam with increasing depth. Depth to the underlying 
course-textured sand and gravel averages about 28 inches but 
ranges from 20 to 40 inches. 

The Jansen soil in mapping unit GJC8 is lighter colored 
than is defined as the range for the series, but this difference 
does not alter the usefulness or behavior of the soil. 

Jansen soils are associated with Geary, Morrill, and 
Meadin soils. They are not so deep as Geary and Morrill 
soils. They are deeper over sand and gravel than Meadin 
soils. 

Jansen loam, 3 to 7 percent slopes (JaB).—This soil is 
on low ridges and sides of intermittent drainageways ad- 
jacent to the Little Blue River and Big Sandy Creek. 
It has the profile described as representative for the 
series. Included in mapping are small areas of shallow 
Meadin soils. 

Runoff is medium. Natural fertility is medium to low, 
and organic-matter content is moderately low. 

Most of the acreage is in native grasses and is used 
as range. This soil is suitable for cultivation. Grain sor- 
ghnum and wheat are the main ereps. Conserving mois- 
ture, controlling erosion, and maintaining a high level 
of fertility are management needs. Capability units IITe-1 
dryland and IITe—1 irrigated; Silty range site; Silty to 
Clayey windbreak suitability group. 

Jansen loam, 3 to 7 percent slopes, eroded (JaB2).— 
This soil is on low ridges and sides of intermittent drain- 
ageways adjacent to the Little Blue River and Big Sandy 
Creek. It has a profile similar to the one described as 
representative of the series, but. it has a moderately erod- 
ed surface layer, about 7 inches thick, that is generally 
lighter colored. As much as 20 percent of some mapped 
areas is Meadin soils. 

Natural fertility and the organic-matter content are 
low. Runoff is medium. 

Most of the acreage is cultivated. Wheat and grain 
sorghum are the crops most commonly grown. Alfalfa 
is not, well suited, because the underlying material is 
gravelly. Conserving moisture, controlling runoff, and 
reducing the hazard of erosion are the main manage- 
ment needs. Capability units I[Te-1 dryland and ITTe-1 
irrigated; Silty range site; Silty to Clayey windbreak 
suitability group. 

Jansen loam, 7 to 11 percent slopes (JaC).—This soil 
is on sides of drainageways. It has a profile similar to 
the one described as representative of the series, but 
generally this soil is only about 24 inches deep over the 
coarse sand and gravel. In some areas the surface layer 
is moderately eroded and is only about 7 inches thick. 
As much as 20 percent of some mapped areas is Meadin 
soils. 

This Jansen soil is more dronghty than similar soils 
underlain by loamy material. Runoff is medium or rapid, 
depending on the amount of vegetation. 


Most of the acreage is in native grasses and is used 
as range. Keeping a vigorous stand of grasses, conserv- 
ing moisture, controlling crosion, and maintaining fer- 
tility are the main management needs. Small grain is the 
main crop, and grain sorghum is grown occasionally. 
Capability unit [Ve-1 dryland; Silty range site; Silty 
to Clayey windbreak suitability group. 


Kipson Series 


The Kipson series consists of strongly sloping and 
steep, shallow, somewhat excessively drained sols on up- 
lands. These soils formed in material weathered from 
interbedded limestone and limy shale. A thin layer of 
loess overlies the limestone in most places. 

In a representative profile the surface layer is gray 
silt loam about 7 inches thick. The next layer is hght 
brownish-gray friable silt loam about 8 inches thick 
that has numerous small and medium fragments of lime- 
stone. The underlying material is weathered, soft lme- 
stone and limy shale that is sufficiently fragmented to 
permit root penetration. . : 

Internal drainage is restricted by the underlying lime- 
stone and shale. Permeability is moderate above the un- 
derlying material. Natural fertility is medium, and 
available water capacity is low. : 

Kipson soils are too steep and too shallow for culti- 
vated crops. Nearly all the acreage is used as permanent 
range or for hay. ; 

Representative profile of Kipson silt loam, 7 to 80 
percent slopes, under native grasses, 1,056 feet west and 
50 feet north of the southeast corner of sec. 22, T. 1 N., 
R. 2 E. 

A—O to 7 inches, gray (1LOYR 5/1) silt loam, very dark 
grayish brown (10YR 3/2) moist; moderate, medium, 
subangular blocky structure parting to moderate, medium, 
granular structure; slightly hard, friable; strong effer- 
vescence mainly because of the limestone fragments; 
moderately alkaline; clear, smooth boundary. 

C1—7 to 15 inches, light brownish-gray (10YR 6/2) silt loam, 
dark grayish brown (10YR 4/2) moist; moderate, medi- 
um, subangular blocky structure parting to moderate, 
fine, subangular blocky structure; slightly hard, friable; 
strong effervescence mainly because of the underlying 
limestone; numerous limestone fragments; moderately 
alkaline; gradual, wavy boundary. 

C2—15 to 36 inches, white (10YR 8/2) limestone and limy 
shale, very pale brown (10YR 7/3) moist; violent effer- 
vescence. 

The A horizon ranges from 1 inch to 8 inches in thickness 
and is silt loam or silty clay loam, Depth to the underlying 
material ranges from 7 to 20 inches and varies greatly within 
short distances. The size and number of limestone fragments 
in the A horizon vary because fragments move downslope from 
high-lying areas. The unweathered limestone and limy shale 
are exposed in some places. 

Kipson soils are associated with Benfield soils. They are 
steeper and shallower than Benfield soils and lack the B 
horizon that is typical of these soils. 

Kipson silt loam, 7 to 30 percent slopes (KsD).—This 
soil is in irregularly shaped areas on sides of valleys south 
of the Little Blue River and in more uniform areas 
along intermittent drainageways south of Rose Creck. 
Included in mapping are areas of very shallow soils 
that formed in limestone and some areas of soils that 
contain limestone within a depth of less than 10 inches. 
These inclusions make up as much as 30 percent of some 
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mapped areas. Also included is an area of less sloping 
soils southwest of Thompson. 

Runoff is rapid. The soil absorbs water readily, but 
shaliowness causes the available water capacity to be low. 
Organic-matter content is moderately low. Limestone out- 
crops are more common on the steeper slopes than else- 
where. Root penetration is limited and water movement is 
restricted by the underlying material. 

Most areas are in native grasses. They are used mostly 
as range, but some areas are used for native hay. Main- 
taining a vigorous stand of grasses is the main manage- 
ment necd. Good cover reduces runoff nd conserves mois- 
ture. Capability unit VIs—4 dryland; Shallow Limy range 
site; Shallow windbreak suitability group. 


Lancaster Series 


The Lancaster series consists of moderate to steep, 
moderately deep, well-drained soils on uplands. These 
soils formed in weathered sandstone and shale. 

In a representative profile the surface layer is dark 
grayish-brown Joam about 10 inches thick. The subsoil 
is friable clay loam. The upper 8 inches is yellowish 
brown, and the lower 8 inches is brownish yellow. The 
underlying material is partly weathered sandstone and 
sandy shale that is reddish, grayish, and yellowish. Depth 
to the underlying material is about 26 inches. 

Natural fertility is medium. Permeability is moderate 
and available water capacity is low. 

These soils are mostly used as range and for hay. The 
moderately sloping soils are suitable for cultivation. 

Representative profile of Lancaster loam, 3 to 7 per- 
eent slopes, eroded, 528 feet west and 50 feet south of 
the northeast corner of sec. 22, T.1 N., R. 1 E. 


A—O to 10 inches, dark grayish-brown (10YR 4/2) loam, 
very dark grayish brown (10YR 38/2) moist; weak, 
medium, subangular blocky structure parting to moder- 
ate, medium, granular structure; slightly hard, friable; 
Slightly acid; clear, smooth boundary. 

B2t—10 to 18 inches, yellowish-brown (10YR 5/4) clay loam, 
dark yellowish brown (10YR 4/4) moist; moderate, me- 
dium, subangular blocky structure parting to moderate, 
fine, subangular blocky structure; slightly hard, friable; 
slightly acid; clear, smooth boundary. 

B3—18 to 26 inches, brownish-yellow (10YR 6/6) clay loam, 
yellowish brown (10YR 5/6) moist; weak, medium, sub- 
angular blocky structure parting to weak, fine, subangular 
blocky structure; hard, friable; slightly acid; gradual, 
wavy boundary. 

R1—26 to 48 inches, 80 percent light-gray (2.5¥ 7/2) and 20 
percent reddish-yellew (7.5YR 6/8) sandy shale, light 
olive gray (5Y 6/2) and yellowish brown (10¥YR 5/8) 
moist; massive: very hard, very firm; neutral; gradual, 
irregular boundary. 

R2—48 to 60 inches, thin reddish-yellow (5YR 6/8) layers 
of sandstone and shale, yellowish red (SYR 5/6) moist; 
variegation of reddish, grayish, and yellowish colors; 
massive; very hard, very firm. 

Depth to sandstone and sandy shale ranges from 22 to 40 
inches. Few to many, small, hard fragments of sandstone 
occur on the surface and throughout the soil in some places. 

The Lancaster soil in mapping unit LanC3 is lighter col- 
ored than is defined as the range for the series, but this 
difference does not alter the usefulness or behavior of the 
soil. 

Lancaster soils are associated with Benfield, Kipson, and 
Hedville soils. They are coarser textured than Benfield and 
Kipson soils and are underlain with weathered sandstone 
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and sandy shale whereas Benfield and Kipson soils are under- 
Jain with limestone. They formed in sandstone and are deeper 
than Hedville soils. 

Lancaster loam, 3 to 7 percent slopes, eroded (LcB2).— 
This soil is on ridgetops and on foot slopes between 
drainageways. It has the profile described as representa- 
tive of the series. The surface layer is eroded and is 5 
to 19 inches thick in most places. As much as 20 per- 
cent of some mapped areas is deep soils over sandstone 
and sandy shale. 

Runoff is medium, Organic-matter content is moder- 
ate in areas of native grass and low in the cultivated 
fields. The underlying sandstone and shale limit root 
penetration and restrict. water movement. Applications 
of plant nutrients are needed in cultivated areas. 

Most areas are cultivated, but some are used for native 
hay and as range. Grain sorghum and wheat are the most 
commonly grown crops. Conserving moisture, controlling 
runoff, improving fertility, and reducing the hazard of 
erosion are the main management needs in cultivated 
areas. Keeping a vigorous stand of grass is necessary in 
areas used for native hay and as range. Some areas are 
suitable for irrigation, but generally sufficient quanti- 
ties of water are not available from the underlying sand- 
stone and -shale. Capability units I[Ie-1 dryland and 
TITe-1 irrigated; Silty range site; Silty to Clayey wind- 
break suitability group. 

Lancaster loam, 7 to 11 percent slopes (lcC).—This 
soil is on sides of valleys above areas of steeper soils 
along the drainageways. It has a profile similar to the 
one deseribed as representative of the series, but the 
surface layer and subsoil are slightly thinner. Areas are 
irregularly shaped and generally are less than 35 acres 
in size. Runoff is medium, and organic-matter content is 
moderate. This soil absorbs water readily but has low 
available water capacity because of the restrictive under- 
lying material. The underlying material also limits root 
penetration and restricts water movement. 

Most areas are used as range or for hay. Good manage- 
ment practices are needed to maintain a high production 
of native grass for forage. The suitability of this soil 
for cultivation is limited. Intensive conservation measures 
are needed. Capability unit [Ve-1, dryland; Silty range 
site; Silty to Clayey windbreak suitability group. 

Lancaster soils, 7 to 11 percent slopes, severely 
eroded (lanC3).—These soils are on sides of valleys. They 
have a profile similar to the one described as representative 
of the series, but erosion has removed most of the original 
surface layer, and the present surface layer is yellowish 
brown, sandier than the original, and contains many 
small fragments of sandstone. It ranges from loam to 
sandy clay loam. The depth to weathered sandstone and 
sandy shale is generally about 22 to 40 inches, but in 
some places it is less than 20 inches. A few rills and 
crossable gullies are on the hillsices. 

These soils are low in organic-matter content and fer- 
tility. The underlying material limits root penetration and 
restricts water movement. Runoff is rapid. 

Most of the acreage is cultivated. Grain sorghum and 
wheat are the principal crops grown. The soil is not well 
suited to alfalfa unless it has been limed. Controlling 
runoff and conserving moisture are management needs, 
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Capability unit TVe-8 dryland; Silty range site; Silty 
to Clayey windbreak suitability group. 

Lancaster and Edalgo soils, 11 to 30 percent slopes 
(LEE).—These soils are mainly on the sides of intermittent 
drainageways south of Rose Creek and the tributaries 
on the north side of the Little Blue River between Endi- 
cott and Steele City. Some areas are entirely Lancaster 
soil, other areas are entirely Edalgo soil, and many con- 
sist of both. 'The surface layer ranges from loam to silty 
clay loam. Outcrops of sandstone on. steep ledges are 
common, About 65 to 75 percent of this mapping unit is 
Lancaster soil, and 25 to 85 percent is Edalgo soil. In- 
cluded with these soils in mapping are small areas of 
Hobbs soils in the bottoms of the drainageways. 

The organic-matter content is moderately low to low, 
and natural fertility is medium to low. Available water 
capacity is generally low. Runoff is rapid. 

These soils are not suited to cultivated crops. Most of 
the acreage is in native grasses and is used ag range. 
The soils support a fair to good cover of mid and tall 
native grasses that helps to reduce runoff and conserve 
moisture. Keeping a vigorous stand of grass is the main 
management concern. Capability unit VIe-1 dryland; 
Lancaster soil in Silty range site, Edaleo soil in Clayey 
range site; both soils in Silty to Clayey windbreak suit- 
ability group. 


Malcolm Series 


The Malcolm series consists of deep, well-drained soils 
that formed in light brownish-gray silt. These soils are 
at the lower elevations on sides of intermittent drainage- 
ways in the uplands. They are exposed as small outcrops 
betaveen the Joess and till in dissected parts of the loess- 
mantled till plain. 

In a representative profile the surface layer is dark- 
gray silt loam about 7 inches thick. The wpper part of 
the subsoil is dark grayvish-brown, friable silt loam about 
7 inches thick, the middle part is grayish-brown, very 
friable silt loam about 9 inches thick, and the lower part 
is brown, very friable very fine sandy loam about 9 
inches thick. The underlying material is dominantly light 
brownish-gray very fine sandy loam that has thin lenses 
and strata of sand or clay. 

These soils absorb water readily. Available water 
capacity and permeability are moderate. Natural fertil- 
ity is medium to low. 

Most areas are used as range, but some are used for 
crops. The underlying material is a source of select sub- 
grade material for highways. 

Representative profile of Malcolin silt loam, 7 to 11 
percent slopes eroded, 792 feet cast and 50 feet south of 
the northwest corner of sec. 11, T. 3 N., RB. 3 E. 


A—0 to 7 inches, dark-gray (10¥R 4/1) silt loam, very dark 
brown (LOYR 2/2) moist; moderate, medium, subangular 
blocky structure parting to moderate, medium, granular 
structure; slightly hard, friable; slightly acid; gradual, 
smooth boundary. 

Bi—7 to 14 inches, dark grayish-brown (10YR 4/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; moderate, 
medium, subangular blocky structure parting to weak, 
medium, subangular blocky structure; slightly hard, fri- 
able; slightly acid; clear, smooth boundary. 

B2-—--14 to 28 inches, grayish-brown (10YR 5/2) silt loam, 
datk brown (10YR 4/3) moist; weak, medium, subangu- 
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Jar blocky structure parting to weak, fine, subangular 
blocky structure; soft, very friable; slightly acid; 
gradual, smooth boundary. 

B3—23 to 32 inches, brown (10YR 5/3) very fine sandy loam, 
dark yellowish brown (10YTt 4/4) moist; weak, coarse, 
subangular blocky structure parting to weak, medium to 
fine, subangnlar blocky structure; loose, very friable; 
slightly acid; gradual, smooth boundary. 

C—82 to 60 inches, light brownish-gray (2.5Y 6/2) very fine 
sandy loam, light olive brown (2.5Y 5/4) moist; few, 
fine, reddish-brown (5YR 5/4) mottles; weak, coarse, sub- 
angular bloeky strueture parting to weak, medium to 
fine, subangular blocky strueture; loose; very friable; 
slightly acid. 


The soils are noncaleareous throughout and range from 
medium acid to slightly acid. They have a few to common, 
fine or medium, distinet, reddish-brown or strong-brown mot- 
tles in some places. 

Malcolm soils are associated with Mayberry, Morrill, and 
Burchard soils and generally are below those soils on the 
landseape. They have a coarser textured solum than that of 
Mayberry and Morrill soils. They are less clayey than 
Burchanl soils and do not have the lime zone in the lower 
part of the solum that is typical of those soils. 

Maleolm silt loam, 7 to 11 percent slopes, eroded 
(MnC2).—This soil is in small, irregularly shaped areas at 
lower elevations on the sides of intermittent drainage- 
ways. In some places the subsoil and the weathered un- 
derlying material range from very fine sandy loam to 
loamy fine sand that contains a small percentage of coarse 
sand. As much as 20 percent of some mapped areas is 
Morrill silty clay loam or Burchard silty clay loam. 

This Malcolm soil is easily worked and absorbs water 
readily. Runoff is moderate to rapid. Organic-matter con- 
tent is moderately low. 

Most areas are in native grasses and are used as range. 
Controlling grazing is the main management need. Some 
areas are cultivated. Wheat and alfalfa are the most suit- 
able crops, but grain sorghum can be grown occasionally. 
Preventing runoff, conserving moisture, and reducing the 
hazard of erosion are the main management needs. Capa- 
bility unit [Ve-1 dryland; Silty range site; Silty to Clayey 
windbreak suitability group. 


Mayberry Series 


The Mayberry series consists of moderately sloping to 
strongly sloping, deep, moderately well drained soils on 
uplands. These soils formed in reworked glacial till (fig. 
11) and commonly are covered by a thin layer of loess. 

In a representative profile the surface layer is dark- 
gray suty clay loam about 10 inches thick. The upper 
part of the subsoil is dark grayish-brown, friable silty 
clay loam about 3 inches thick; the middle part is firm, 
reddish-brown and yellowish-red silty clay about 23 inches 
thick; and the lower part is firm, strong-brown. silty 
clay about 6 inches thick. The underlying material is red- 
dish-yellow silty elay loam. 

Permeability is slow, and available water capacity 
is high. Natural fertility is medinum. 

Most areas are cultivated. Some areas are in native 
grasses and are used as range. 

Representative profile of Mayberry silty clay loam. 3 
to 7 percent slopes, eroded, under native grass, 792 feet 
west and 50 feet north of the southeast corner of sec. 16, 
T.1N.,R.4E. 


A-—0 to 10 inches. dark-gray (10YR 4/1) silty clay loam, 
very dark brown (10YR 2/2) moist; moderate, medium, 
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snbangular blecky strueture parting to moderate, medi- 
um, granular structure; slightly bard, friable; slightly 
acid; clear, smooth boundary. 

B1—10 to 13 inches, dark grayish-brown (10¥R 4/2) silty 
clay loam, dark brown (10YR 3/3) moist; moderate, 
medium, subangular blocky structure parting to moderate, 
fine, subangular blocky structure; slightly hard, friable ; 
slightly acid; clear, smooth boundary. 

B21t—18 to 80 inches, reddish-brown (5YR 4/4) silty clay, 
reddish brown (5YI 4/3) imoist; moderate, coarse, sub- 
angular blocky structure parting to moderate, medium, 
subangular blocky structure; very hard, firm; neutral; 
elear, smooth boundary. 

B22t—30 to 86 inches, yellowish-red (5YR 5/6) silty clay, 
yellowish red (SYR 4/6) moist; moderate, coarse, sub- 
angular blocky structure parting to moderate, niedium, 
subangulyr blocky structure; very hard, firm; neutral: 
clear, smooth boundary. 

B3—36 to 42 inches, 80 percent strong-brown (7.5YR 5/6) 
and 20 percent light-brown (7.8YR 6/4) silty clay, dark 
brown (7.5YR 4/+) moist; moderate, coarse, subangular 
blocky strueture parting to moderate, medium, subangu- 
lar blocky strueture; very hard, firm; mildly alkaline; 
gradual, smooth boundary. 

C42 to 60 inches, 80 percent reddish-yellow (7.5YR 6/6) and 
20 percent pink (7.5¥R 7/4) silty clay loam, strong 
brown (7.5YR 5/6) and brown (7.5YR 4/4) moist; mod- 
erate, coarse, blocky structure parting to moderate, me- 
dium, blocky structure; very hard, firm; mildy alkaline. 
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The A horizon generally is silty clay loam or clay loam, 
bit it is clay in the severely eroded soils. Clay content of 
the subsoil ranges from 38 to 48 percent. The solum ranges 
from 40 to 535 inches in thickness, and the lower part of the 
solum and the upper part of the underlying material com- 
monly have faint to distinct, strong-brown to reddish-yellow 
mottles. Coarse gravel and small stones are common in some 
areas, but they make up less than 1 percent of the volume 
throughout the profile. 

The Mayberry soil in mapping unit MadC3 is lighter colored 
and has a more clayey surface layer than is defined as the 
range for the series. The difference does not alter the useful- 
ness or behavior of the soil. 

Mayberry soils are associated with the Crete, Morrill, and 
Burchard soils. They are below the Crete soils that formed 
on loess-capped uplands, They are finer textured than Morrill 
and Burchard soils. They have less lime in the lower part of 
the subsoil than Burchard soils. 

Mayberry silty clay loam, 3 to 7 percent slopes, 
eroded (MaaB2}.—This soil is at the lower elevations on 
ridgetops and on sides of upland drainageways. It has 
a profile similar to the one described as representative 
of the Mayberry series, but moderate erosion has thinned 
the surface layer to vbout 8 inches in thickness. Some cul- 
tivated areas have numerous, smali, glacial stones on the 
surface. Areas of this soil in native grass have a few, 
small, partly exposed boulders. Ag much as 20 percent 
of some mapped areas consists of the associated Crete 
and Morrill soils. 

This Mayberry soil puddles readily if it is worked or 
grazed when too wet. Runoff is medium. Organic-matter 
content is moderate. Available water capacity is high. 
Root. penetration is limited, and water movement is slow 
in the clayey subsoil. 

Most of the acreage is cultivated. This soil is suited 
to all the commonly grown crops. Controlling erosion, 
reducing runoff, and conserving moisture are the main 
management needs. Water management is the main need 
in irrigated areas. Some areas are in native grass and are 
used as range. Keeping a vigorous stand of grasses is the 
main management need in areas used as range. Capability 
units [[Te-2 dryland and. ITTe-21 irrigated; Clayey range 
site; Silty to Clayey windbreak suitability group. 

Mayberry silty clay loam, 7 to 11 percent slopes 
(MaaC).—This soil is on sides of drainageways and on 
hillsides between upland drainageways. Partly exposed 
glacial stones or boulders are in some areas. Included in 
mapping are small areas of Morrill and Burchard soils. 

Runoff ranges from medium to rapid depending on 
the amount of vegetation. Organic-matter content gen- 
erally is moderate. The clayey subsoil somewhat limits 
root penetration and restricts water movement. 

This soil is suited to cultivation, but most of the acre- 
age is used as range and for hay. Maintaining a vigorous 
stand of grass is the main management need. Wheat and 
alfalfa are the principal crops, and occasionally corn 
and grain sorghum are grown. Conservation. practices 
are needed in cultivated areas. Capability unit TVe-2 dry- 
land; Clayey range site; Silty to Clayey windbreak suit- 
ability group. 

Mayberry clay, 3 to 11 percent slopes, severely 
eroded (MadC3).—This soil is on ridgetops and hillsides. 
Tt has a profile similar to the one described as representa- 
tive of the series, but the surface layer is lighter colored 
and more compact and is silty clay or clay about 5 inch- 
es thick. Part of the subsoil has been mixed into the plow 
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layer in most areas. Small glacial stones commonly are 
on. the surface in some areas. 

Organic-matter content is low, and natural fertility is 
medium to low. Runoff is rapid. Root penetration and 
water movement are somewhat limited by the compacted 
clayey subsoil. 

Most of the acreage is cultivated. Wheat, alfalfa, grain 
sorghum, and corn are the most suitable crops. Control- 
ling erosion, reducing runoff, improving fertility, and 
conserving moisture are the main management needs. 
Some areas formerly cultivated have been seeded to 
native grass. Capability unit [Ve-2 dryland; Clayey range 
site; Silty to Clayey windbreak suitability group. 


Meadin Series 


The Meadin series consists of moderately sloping to 
steep, shallow, excessively drained soils (fig. 12) on up- 
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Figure 12.—Profile of Meadin loam, 7 to 30 percent slopes. This 
is a shallow soil underlain by stratified coarse sand and gravel. The 
scale is marked in centimeters. 
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lands. These sotls formed in loamy deposits overlying 
coarse sand and gravel. They are along intermittent drain- 
ageways that drain into the Little Blue River and Big 
Sandy Creek. 

In a representative profile the surface layer is grayish- 
brown loam in the upper 5 inches and dark-gray gravelly 
sandy loam in the lower 9 inches. In most areas gravel is 
seattered throughout the surface layer. Below the surface 
layer is a transitional layer of grayish-brown, friable 
gravelly sandy loam about 4 inches thick. The upper 9 
inches of underlying material is light brownish-gray 
coarse sand and gravel, and below this is very pale brown 
sand and gravel. Depth to the underlying material is 
about 18 inches. ; 

These soils are somewhat droughty. Available water 
capacity is low. Permeability is rapid in the transitional 
layer and very rapid in the sand and gravel. Natural 
fertility is low. a : . 

Most of the acreage is in native grass and is nsed as 
range. Droughtiness, erodibility, and slope make these 
soils unsuitable for cultivation. 

Representative profile of Meadin loam, 7 to 30 per- 
cent slopes, under native grasses, 1,666 feet south and 
630 feet west of the northeast corner of sec. 15, T. 3 N., 
R.1 E. 

AlI—O to 5 inches, grayish-brown (1O¥YR 5/2) loam, very 
dark grayish brown (1lOYR 3/2) moist; moderate, medium, 
subangular blocky structure parting to weak, mediuin, 
granular structure; few pebbles; soft, friable; slightly 
acid; clear, smooth boundary. 

Al2—5 to 14 inches, dark-gray (1lOYR 4/1) gravelly sandy 
loam, very dark gray (10YR 38/1) moist; weak, medium, 
subangular blocky structure parting to weak, medium, 
granular structure; few pebbles; soft, friable; slightly 
acid; clear, smooth boundary, 

AC—-14 to 18 inches, grayish-brown (1OYR 5/2) gravelly 
sandy loam, very dark grayish brown (10YR 3/2) moist; 
single grained: loose, friable; slightly acid; gradual, 
smooth boundary, 

JIC1—18 to 27 inches, light brownish-gray (1OYR 6/2) coarse 
sand and gravel, dark grayish brown (10YR 4/2) moist; 
single grained ; loose; slightly acid; gradual, wavy bound- 
ary. 

TIG2—27 to 44 inehes, very pale brown (10¥R 7/3) sand 
and gravel, pale brown (1OYR 6/8) moist; single grained ; 
loose; slightly acid. 

The profile varies within short distances. Depth to coarse 
sind and gravel ranges from 8 inches to as much as 20 inches, 
depending on the topography, the degree of erosion, and the 
pattern of deposition of the loamy material over the sand and 
ernvel. Few to many coarse pebbles are scattered throughout 
the profile. 

Meadin soilg are associated with Jansen, Geary, and Mor- 
rill soils. They are shallower than Jansen soils. They are 
shallower and less clayey than Geary soils which formed in 
loess, and Morrill soils, which formed in reworked till. 

Meadin loam, 7 to 30 percent slopes (MwD}.—This soil 
is in irregularly shaped areas on sides and tops of ridges 
along intermittent upland drainageways. As much as 20 
percent of some mapped areas is Jansen soils. 

Runoff is medium to rapid, depending on the slope. 
Organic-matter content is low. Shallowness over coarse 
sand and gravel makes these soils droughty and limits 
root penetration and moisture storage. 

This soil is not suitable for cultivation. Most of the 
acreage is in native grass and is used as range. Control- 
ling grazing, keeping grass vigorous, preventing runoff, 
and conserving moistare are the main management needs. 
Some formerly cultivated areas are severely eroded. 
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Capability unit VIs—t dryland; Shallow to Gravel range 
site; Shallow windbreak suitability group. 


Morrill Series 


The Morrill series consists of moderately sloping to 
steep, deep, well-drained soils on wplands. These soils 
formed in material reworked from glacial till (fig. 13). 

In a representative profile the surface layer is dark- 
gray clay loam about 10 inches thick. The subsoil is fri- 
able clay loam about 82 inches thick. The upper 5 inches 
is dark grayish brown, the next 19 inches is dark brown 
and brown, and the lower §$ inches is light yellowish- 
brown. The subsoil is more compact than the surface 
layer. The underlying material is very pale brown clay 
loam. 

Permeability is moderately slow, and available water 
capacity is high. Natural fertility is medium to high. 

Steep areas are in native grass and are used mainly as 
range. Moderately sloping and strongly sloping areas are 
suited to cultivation. 

Representative profile of Morrill clay loam, 8 to 7 per- 
cent slopes, under native grass, 792 feet west and 100 
feet south of the northeast corner of NW, of sec. 22, 
T.2N.,R.3 E. 


A—O to 10. inches, dark-gray (10YR 4/1) clay loam, very 
dark brown (1O¥R 2/2) moist; moderate, fine, sub- 


angular blocky structure parting to moderate, medium, 
granular structure; slightly hard, friable; slightly acid; 
clear, smooth boundary. 


Figure 13.—Profiel of Morrill soil. This soil is deep and has pebbles 
throughout the profile. The scale is marked in fett and inches. 
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B1-—10 to 15 inches, dark grayish-brown (1OYR 4/2) clay 
loam, very dark grayish brown (1O0YR 4/2) moist; mod- 
erate, medium, subangular blocky structure parting to 
mmoderate, fine, subangular blocky structure; few peb- 
bles; slight hard, friable; slightly acid; clear, smooth 
boundary. 

B21t—15 to 24 inches, dark-brown (7.5¥R 4/4) clay loam, 
dark brown (7.5YR 4/3) moist; moderate, coarse, sub- 
angular blocky structure parting to moderate, medium, 
subangular blocky structure; few pebbles; hard, friable; 
slightly acid; clear, smooth boundary. 

B22t—24 to 84 inches, brown (7.5YR 4/4) clay loam, dark 
brown (7.5YR 8/8) moist; moderate, coarse, subangular 
blocky structure parting to moderate, medium, subangu- 
lar blocky structure; few pebbles; hard, friable; slightly 
neid; clear, smooth boundary. 

B3—384 to 42 inches, light yellowish-brown (10YR 6/4) clay 
loam, yellowish brown (10YR 5/4) moist; moderate, 
coarse, subangular blocky structure parting to moderate, 
medium, subangular blocky structure; few pebbles; hard, 
friable; neutral; clear, smooth boundary. 

C1—42 to 54 inches, very pale brown (10YR 74) clay loam, 
brown (10¥R 5/8) moist; moderate, coarse, subangular 
blocky structure parting to moderate, medium, subangular 
blocky structure; few pebbles; hard, friable; neutral: 
slight effervescence; clerr, smooth boundary. 

C2—54 to 60 inches, very pale brown (10YR 7/4) clay loam, 
light yellowish brown (10YR 6/4) moist; weak, coarse, 
prismatic structure parting to moderate, medium, sub- 
angular blocky structure; hard, friable; slight effer- 
vescence ; neutral. 


The B horizon generally is clay loam, but in some places 
it is sandy clay loam. In some places pockets of gravelly 
material occur, generally below a depth of 40 inches. Small 
pebbles are scattered throughout most profiles. The C hori- 
zon generally is nonecalecareous, but in places where the tex- 
ture is more clayey, it has some carbonates. 

The Morrill soil in mapping unit MG8 has a lighter colored 
surface layer than is defined as the range for the series, but 
ae difference does not alter the usefulness or behavior of 

e soil. 


Morrill soils are associated with Burchard, Mayberry, and 
Geary soils. They generally lack carbonates that are in the 
Burchard soils at a depth of less than 80 inches. They have 
a less clayey subsoil than Mayberry soils, They have clay loam 
textures, but Geary soils formed in loess and haye silty clay 
loam textures, 

Morrill clay loam, 3 to 7 percent slopes (\Mr8)—This 
so]l is in irregularly shaped areas on sides and tops of 
ridges. It has the profile described as representative of the 
Morrill series. As much as 20 percent of some mapped 
areas consists of Mayberry and Geary soils. - 

Lhe workability of this Morrill soil is good. Rimoff is 
medium. Organic-matter content is moderate, Natural 
fertility is high. 

This soil is suitable for cultivation, but most of the 
acreage is used as range or for hay. Maintaining a vig- 
orous stand of grasses is the main management need. 
This soil is suited to all crops commonly grown in the 
county if moisture is conserved, runoff is controlled, and 
the hazard of erosion is reduced. Irrigated areas need 
proper management of water. Capability units [1Te~-1 
dryland and ITIe-1 irrigated; Silty range site; Silty to 
Clayey windbreak suitability group. 

Morrill clay loam, 3 to 7 percent slopes, eroded 
(MrB2).—This soil is on ridgetops and sides of drainage- 
ways. It has a profile similar to the one described as rep- 
resentative of the series, but the surface layer is only 
5 to 8 inches thick. Included in mapping are a few areas 
of lighter colored, severely eroded soils and small areas 
of Mayberry and Geary soils. 


28 


Runoff is medium. Organic-matter content is moderate, 
and tilth is good. Natural fertility is medium. 

Most of the acreage is cultivated. Grain sorghum, corn, 
wheat, and alfalfa are the principal crops. Reducing 
runoff, controlling erosion, and conserving moisture are 
management needs. Grain_sorghum and corn are the 
principal irrigated crops. Managing water is the main 
concern in irrigated areas. Capability units I[Te-1 dry- 
land and IITe-1 irrigated ; Silty range site ; Silty to Clayey 
windbreak suitability group. 

Morrill clay loam, 7 to 11 percent slopes (MrC).—This 
soil is on the lower parts of hillsides along intermittent 
drainageways. It has a profile similar to that described 
as representative of the Morrill series, out the thickness 
of the surface layer and subsoil is more variable in the 
more sloping areas. Included in mapping are small areas 
of Burchard and Geary soils. 

Runoff is medium to rapid depending on the vegeta- 
tion. Natural fertility is high, and organic-matter content 
is moderate. 

Most areas are used for hay or as range. Maintaining 
a vigorous stand of grasses is the main management 
need. If conservation practices are used, this soil is suit- 
able for cultivation. Suitable crops are wheat, alfalfa, 
corn, and grain sorghum. Capability unit IVe-1 dry- 
land; Silty range site; Silty to Clayey windbreak suit- 
ability group. 

Morrill clay loam, 11 to 30 percent slopes (Mr£E).—This 
soil is along intermittent drainageways. It has a profile 
similar to the one described as representative of the 
series, but the surface layer and subsoil are thinner. 
Slopes are dominantly about 20 percent but range from 
11 to 35 percent. As much as 25 percent of some mapped 
areas consist of Burchard soils. 

Steep slopes cause rapid runoff. Natural fertility is 
medium, and organic-matter content is moderate to mod- 
erately low. 

Steep slopes make this soil unsuitable for cultivation. 
Most of the acreage is in native grasses and is used as 
range. Several small areas that formerly were cultivated 
have been seeded to grass. Maintaining a vigorous stand 
of grass, increasing infiltration of moisture, and controll- 
ing erosion are the main management needs. Capability 
unit VIe-1 dryland; Silty range site; Silty to Clayey wind- 
break suitability group. 

Morrill soils, 3 to 11 percent slopes, severely eroded 
(MC3}.—These soils are on ridgetops and hillsides between 
intermittent drainageways, They have a profile similar 
to the one described as representative of the series, but 
the surface layer is thinner, lighter colored, and ranges 
from sandy clay loam to silty clay loam. Heavy rainfalls 
make rills and crossable gullies on the hillsides. 

Runoff is rapid. Natural fertility is medium to low, 
and organic-matter content is low. These soils puddle 
readily if worked when to wet. 

Most areas are cultivated. Reducing runoff, controlling 
erosion, conserving moisture, and improving fertility are 
the main management needs. These soils are suited to 
native grasses and to use as range. Keeping a vigorous 
stand of grass is the main concern in range management, 
Capability unit [Ve-8 dryland; Silty range site; Silty 
to Clayey windbreak suitability group. 
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Rough Stony Land 


Rough stony land (31 to 50 percent slopes) (Rv) consists 
of breaks of exposed shale, sandstone, and Hmestone bed- 
rock adjacent to intermittent stream channels and drain- 
ageways. The texture of the soil material ranges widely, 
but is mainly silty clay loam te loam. As much as 80 
percent, but generally about 40 percent, of the surface 
1s exposed bedrock. 

Included in mapping are small areas of Kipson, Ben- 
field, Hedville, and Lancaster soils and areas of very 
shallow soils that overlie the bedrock. 

Rough stony land is excessively drained. Runoff is 
rapid and very rapid. Permeability is slow, and avail- 
wble water capacity is low. Organic-matter content and 
fertility are low. 

The vegetation varies according to the depth of the soil 
over bedrock. Most areas are used as range, Controlling 
grazing and conserving moisture are the main manage- 
ment concerns. Capability unit VIIs-3 dryland; Shallow 
Sandy range site; Undesirable windbreak suitability 
group. 


Sandy Alluvial Land 


Sandy alluvial land (0 to 8 percent slopes) (Sx) consists 
of water-deposited sand bars and sand flats within and 
adjacent to the Little Blue River and Big Sandy Creek 
and in old channels of the river and creek. Areas are 
irregular in size and are marked with low mounds and 
channels formed by floodwaters. The size and shape of 
the areas tend to change with the more intensive stream- 
flow during high water. The flood plains are 1 to 3 feet 
above normal streamflow. 

Sandy alluvial land is stratified with moderately 
coarse, coarse, and very coarse textured soil material. 
The alluvium is recent, but has been in place long enough 
for plants to become established. 

Sandy alluvial land supports annual weeds, brush, 
and ‘willows, but it is scoured and cut by floodwaters 
and the plant cover is unstable. Dense stands of willows, 
cottonwoods, annual weeds, and common reedgrass grow 
in old channels, where the soil material is more stable. 
Sandy alluvial land is not well suited to grazing. The 
more densely vegetated areas provide wildlife habitat. 
Capability unit VIIIw-1 dryland; Undesirable wind- 
break suitability group; not assigned to a range site. 


Silty Alluvial Land 


Silty alluvial land (0 to 8 percent slopes) (Sy) is along 
narrow, intermittent and permanent flowing streams. 
Most areas have meander channels and are bordered by 
short, steep slopes. , 

Silty alluvial land consists of dark-colored, dominantly 
medium-textured sediment that is alluvium washed from 
the surrounding uplands. Included in mapping are a few 
small areas of Hobbs soils. 

Available water capacity is high, and permeability is 
moderate, Areas are frequently flooded after heavy rains, 
which occur several times each year. 

Many trees grow adjacent to channels in the more 
stable areas, and a fair cover of grasses is in level arens 
and on short slopes. 
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Silty alluvial land is not suitable for cultivation, be- 
cause the areas are too small and too irregularly shaped. 
Most of the acreage is pasture. Capability unit VIw-1 
dryland; Silty Overflow range site; Undesirable wind- 
break surtability group. 


Wet Alluvial Land 


Wet alluvial land (0 to 1 percent slopes) (Wx) is on 
bottom lands below the wpland breaks near Crystal Lake 
and Alexandria Lakes (fig. 14). It consists of stream sed- 
iments that. are kept permanently wet by seepage along 
the edge of the valley. Areas are ponded during a part 
of each year, and the water table is within a depth of 
18 inches. These sediments are dark colored, stratified, 
and range from silt loam to silty clay. The material is 
mottled and generally is calcareous. In many places an 
inch or more of organic matter is on the surface. In- 
eluded in mapping are small areas of marshy soils. 

Wet alluvial land has poor natural drainage. Runoff 
is very slow or ponded. The native vegetation consists of 
water-tolerant grasses, cattails, rushes, sedges, and dn 
places, a few willow trees. Wet alluvial land is used for 
limited grazing. The more thickly vegetated areas pro- 
vide wildlife habitat. Capability unit Vw-l dryland; Wet 
Land Range site; Undesirable windbreak suitability group. 


Use and Management of the Soils 


This section provides information on the use of the 
soils for dryland and irrigated crops; information on 
the range sites of the different soils in the county, their 
management, and their potential for producing native 
grass; and information on the native woodland and the 
suitability of the soils for windbreaks and specified kinds 
of trees. 

This part of the survey also suggests ways of improv- 
ing wildlife habitat and reports data from engineering 
tests and interpretations of soil properties that affect 
highway construction and other engineering structures. 


Management of the Soils for Crops ’ 


Water erosion on sloping soils, flooding of soils adja- 
cent to streams and drainageways, loss of fertility 
through erosion, poor tilth, and an inadequate supply of 
organic matter are the main concerns in Jeiferson County. 
Most of the soils are suited to crops. Soils that are 
unstited are the steep soils; the shallow Meadin, Hed- 
ville, and Kipson soils; and Sandy alluvial land, Silty 
alluvial land, Wet alluvial Jand, Rough stony land, and 


? Prepared by Ervin O, PETERSON, conservation agronomist, Soil 
Conservation Service, 


Figure 14—Shallow ditches dug in Wet alluvial land. These ditches provide more open water area for waterfowl. 
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Gravel pits. The soils suited to crops are also suited to 
pasture. All but Gravel pits are suited to pasture. All 
but Rough stony land, Gravel pits, and Sandy alluvial 
land are suited to windbreak plantings. All provide 
habitat for wildlife and suitable sites for recreation. 

Approximately 65 percent of the county is cultivated, 
and 5 percent is pastured. According to the 1971 Nebraska 
Agricultural Statistics, approximately 30,200 acres of crop- 
land was irrigated. The principal irrigated crops are 
corn, grain sorghum, and alfalfa. The principal dryland 
crops are wheat, grain sorghum, alfalfa, and corn. Crops 
grown less extensively on both dryland and irrigated 
acreages are oats, barley, soybeans, and tame hay. 

Erosion caused by rainfall can be controlled by ter- 
racing, contour farming, land leveling, contour bench 
leveling, and seeding grass in waterways. ‘These practices 
are suited to Crete, Geary, Hastings, and other soils that 
have slopes of no more than 11 percent. The practices are 
most effective if used in combination with other good 
soil management practices. Keeping crop residue on the 
surface or growing a protective plant cover prevents the 
soil from sealing or crusting after intensive rains. Tall 
stubble left standing in winter to catch drifting snow 
helps in replenishing soil moisture on dryfarmed soils. 

The cropping system can be managed so that the highly 
productive, less erodible soils are used mainly for row 
crops and the steeper, more erodible soils and unprotected 
areas are used mainly for hay and pasture. : 

Soil blowing generally is not a concern on the soils 
of Jefferson County, but large, wide, exposed fields that 
are plowed in fall are subject to soil blowing in winter. 
Stubble mulch tillage of small grain crops, mulch plant- 
ing for row crops, and a cropping system that eliminates 
plowing in fall reduce wind velocity on the soil surface 
and thus reduce the movement of soil particles by wind 
action. 

Minimum tillage during seedbed preparation and 
equipment that leaves maximum crop residue on the sur- 
face improve tilth, reduce soil losses, and lessen com- 
paction. . . . 

Tame grass pasture can be grown in rotation with cul- 
tivated crops to supplement native range and provide 
a longer grazing period. ‘Tame grass pastures yield more 
forage than native range, but are more costly. Conse- 
quently, only soils of fairly high productivity should be 
used for tame pasture. 

Introduced cool-season grass species, such as brome- 
grass, are most commonly used in tame grass pastures in 
Jefferson County. When tame pasture begins to de- 
teriorate, it can be renovated by plowing up the old 
stand and reseeding the area to a desirable grass mix- 
ture. Sudangrass can be seeded to provide temporary 
pasture during the hot months of July and August. A 
combination of cool-season pasture plants, warm-season 
grasses on rangeland, and temporary pastures of sudan- 
grass provide grazing for livestock throughout the grow- 
ing season. 

Soil tests should be taken on soils used for crops and 
pasture to determine the need for commercial fertilizer. 
Applications of fertilizer on dryland soils can be ad- 
justed to the supply of soil moisture. Smaller applications 
are needed in places where the subsoil is dry or the rain- 
fall is low than where the soil moisture is more favor- 
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able, Nitrogen fertilizer increases plant growth on nearly 
all soils in the county. Phosphorus and zine are commonly 
needed on the eroded Geary, Hastings, and Crete soils on 
uplands. Irrigated soils require larger amounts of fertilizer 
in order to supply the need of the greater plant popula- 
tion and the higher yields. 

Not all the soils that are suited to crops are suited to 
irrigation. The steeper Edalgo, Burchard, Geary, Hast- 
ings, Malcolm, Morrill, Jansen, Lancaster, Crete, and 
Mayberry soils are better suited to dryland crops, pasture, 
and range than to irrigated crops. Sprinkler irrigation, 
however, can be used on these soils. Sprinkler systems are 
suited to all soils that are suitable for irrigation, Several 
types of sprinklers can be used, including the self-pro- 
pelled sprinklers that require only a small amount of 
labor. Gravity irrigation systems distribute water through 
furrows, borders, or corrugations. Row crops are irri- 
gated by furrows. Small grain and hay and pasture 
plants are better suited to sprinkler, border, and cor- 
rugation irrigation. 

Control of water erosion is needed on the irrigated, 
sloping soils. Land leveling to reduce slope gradient and 
irrigating on the contour along with bench leveling or 
terracing on the steeper slopes help to reduce the hazard 
of erosion in gravity irrigated areas. Terracing, contour 
farming, and grassed waterways help to reduce soil 
losses in sprinkler irrigated areas. Application rates of 
irrigation water can be adjusted to the intake rate of the 
soils. Maintaining the maximum amount of crop residue 
on the surface helps to reduce the hazard of erosion 
and improves the moisture intake rate. 

Runoff irrigation water and runoff from excessive rain- 
fall can be conserved by constructing a water storage 
pit, from which the stored water can be recycled into the 
irrigation system. Most of the irrigation water is obtained 
from deep wells. In January 1972, there were 280 irri- 
gation wells registered in the county. Water for small 
fields is also supplied by pumping plants along flowing 
streams, from reservoirs, and from storage pits. 
Capability grouping 

Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The soils 
are grouped according to their limitations when used for 
field crops, the risk of damage when they are so used, and 
the way they respond to treatment. The growping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils; docs not take into considera- 
tion possible but unlikely major reclamation projects; 
and does not apply to rice, cranberries, horticultural 
crops, or other crops requiring special management. 

Those familiar with the capability classification (8) can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a sub- 
stitute for interpretations designed to show suitability 
and limitations of groups of soils for range, for forest 
trees, or engineering. 

In the capability system, the kinds of soils are grouped 
at three levels: the capability class, the subclass, and the 
unit. These levels are described in the following para- 
graphs. 

Capasirity Crassis, the broadest groups, are desig- 
nated by Roman numerals I through VIIT. The num- 
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erals indicate progressively greater limitations and nar- 
rower choices for practical use, defined as follows: 


Class TI soils have few limitations that restrict their 
use. 

Class IT soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class ITI soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both, 

Class TV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture or range, woodland, 
or wildlife. 

Class VI soils have severe limitations that make 
them generally wnsuitable for cultivation and 
limit their use largely to pasture or range, 
woodland, or wildlife. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation and that 
restrict their use largely to pasture or rango, 
woodland, or wildlife. 

Class VITI soils and landforms have limitations 
that preclude their use for commercial crop pro- 
duction and restrict their use to recreation, wild- 
life, water supply, or to esthetic purposes. 


Capantiiry SuBciasses are soil groups within one class; 
they are designated by adding a small letter, e, aw, s, or ¢, 
to the class numeral, for example, TTe. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water 
in or on the soil interferes with plant growth or cultiva- 
tion (in some soils the wetness can be partly corrected by 
artificial drainage); s shows that the soil is limited 
mainly because it is shallow, droughity, or stony; and ¢ 
used in only some parts of the United States, but not in 
Jefferson County, shows that the chief limitation is climate 
that is too cold to too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only the subclasses indicated by w, s, and ¢, 
because the soils in class V are subject to little or no 
erosion, though they have other limitations that restrict 
their use largely to pasture or range, woodland, wildlife 
or recreation. 

Cavariniry Unrrs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ménts about management of soils. Capability units are 
generally designated by adding-an Arabic numeral to the 
subclass symbol, for example, ITe-2 or IITe-2. Thus, 
in one symbol, the Roman numeral designates the capa- 
bility class, or degree of limitation; the small letter 
indicates the subclass, or kind of limitation, as defined 
in the foregoing paragraph; and the Arabic numeral 
specifically identifies the capability unit within each sub- 
class. 
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Tn the following pages the dryland and irrigated capa- 
bility anits in Jefferson County are described and use 
and management is suggested for the soils in each unit. 

Capability unit numbers are generally assigned locally, 
but are part of a statewide system. All of the units in the 
system are not represented by the soils of Jefferson 
County ; therefore the numbers are not consecutive. 


CAPABILITY UNITS I-1 DRYLAND AND J-1 IRRIGATED 
These units consist of the deep, well-drained soils of 
the Cass, Hobbs, and Flord series. ‘These are nearly level 
and gently sloping soils on bottom lands and stream 
terraces. The surface layer is medium textured. The sub- 
soil and underlying material are medium textured to 
moderately coarse textured. 

These soils absorb water readily and are easily worked. 
Runoff is slow to medium. Permeability is moderate to 
moderately rapid. Available water capacity is high in 
Hobbs and Ford soils and low in Cass soils. Hobbs and 
Hord soils are high in natural fertility, and Cass soils 
are moderate. Organic-matter content is moderate. 

Maintaining a high level of fertility and increasing 
the organic-matter content are the principal management 
needs. If the surface is not adequately protected, the soils 
are subject to soil blowing. 

Dryland management.—Corn, grain sorghum, small 
grain, alfalfa, and tame grasses are suitable dryland 
crops. Soybeans are grown on a limited acreage. A ‘crop- 
ping system that provides good management of crop 
residue and adequate additions of fertilizer is about 
all that is needed to maintain these soils for sustained 
crop production. Keeping a cover of plants or organic 
matter on the surface helps to prevent soil blowing. Dis- 
eases and insects can be controlled by using a crop se- 
quence that alternates row crops with small grain, hay, 
and pasture crops. 

Irrigation management.—Corn, grain sorghum, small 
grain, alfalfa, and tame grasses are suited to the irrigated 
soils (fig. 15). All types of irrigation are suitable. Un- 
less the soil is leveled, slight irre@ularities in the land 
surface commonly make it difficult to obtain uniform 
distribution of water in gravity irrigation. Crop residue 
left on the surface during winter helps control soil blow- 
ing. Irrigation water must be applied in sufficient amount 
to serve the needs of the crops and at a rate that permits 
maximum absorption and minimum runoff, 


CAPABILITY UNITS He-1 DRYLAND AND Ile-1 IRRIGATED 


These units consist of gently sloping soils of the Has- 
tings, Hobbs, and Hord series. These are deep, well- 
drained soils on wplands, foot slopes, and stream terraces. 
They have a medium-textured surface layer and a 
medium-textured to moderately fine textured subsoil. 

These soils absorb water readily and are easily worked. 
Runoff is slow to medium. Permeability is moderate to 
moderately slow, and available water capacity is high. 
Organic-matter content is moderate, and natural fer- 
tility is high. 

Water erosion is a slight hazard. Control of runoff 
is needed to reduce erosion and increase soil moisture. 
Maintaining good tilth and a high level of fertility and 
supply of organic matter are additional needs in eulti- 
vated fields. 
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Figure 15.—Hobbs silt loam, 0 to 1 percent slopes. This soil is well suited to irrigated corn. 


Dryland management-—Corn, small grain, grain sor- 
ghum, alfalfa, and tame grasses are the dryland crops 
best. suited. Wheat and grain sorghum are the main 
crops. Corn, sinall grain, and alfalfa are satisfactory 
crops during years when the moistive supply is favor- 
able. A cropping system that includes mulch planting, 
such as stubble-mulch tillage, and summer fallow is val- 
uable in conserving soil moisture. ‘Terraces, contour 
farming, and grassed waterways are examples of runoff 
control measures. Commercial fertilizers and barnyard 
manure improve fertility. 

Irrigation management.—Corn and grain sorghum are 
the main irrigated crops. A smaller acreage of alfalfa 
is also irrigated. For efficient gravity irrigation, some 
leveling generally is needed. Leveling provides an even 
distribution of irrigation water. Crop residue on the 
surface increases the water intake rate and prevents soil 
blowing. Controlling or conserving irrigation runoff at 
the ends of fields is needed. Sprinklers also are suitable 
on these soils. 


CAPABILITY UNITS Ile-2 DRYLAND AND IlIc-2 IRRIGATED 

Crete silt loam, 1 to 3 percent slopes, is the only soil 
in these units. It is a deep, gently sloping claypan soil 
on uplands. It has a medium-textured surface layer and 
a, fine-textured subsoil. 


Runoff is medium. Permeability is slow, and available 
water capacity is high. Natural fertility is high. The 
organic-matter content is moderate. 

This soil is somewhat droughty because the subsoil 
absorbs moisture slowly and releases it slowly to plants. 
Controlling runoff, eeficing the hazard of erosion, and 
increasing soil moisture are the principal management 
needs, 

Dryland management.—Wheat, grain sorghum, corn, 
ufalfa, and grasses are suitable dryland crops. Wheat, 
is best suited because it matures before the driest and 
warmest part of the summer. Grain sorghum is better 
suited than corn. 

Conserving moisture helps to sustain production. Con- 
tour farming and terraces reduce runoff, control erosion, 
and help to hold water wntil it can be absorbed by the 
soil. A tillage system that leaves a maximum amount of 
crop residue on the surface helps to prevent loss of 
moisture, especialry in fall and winter. 

Irrigation management—Corn, grain sorghum, and 
alfalfa are the crops best suited if this soil is under irri- 
gation. Some land leveling is generally needed to pre- 
pare this soil for irrigation. If the subsoil is exposed 
during leveling, undercutting and backfillmg with 6 inches 
of topsoil can be considered. Sprinklers, furrows. and 
borders can be used for irrigating. Application rates of 
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water must be controlled so as not to exceed the intake 
rate of the soil. Applications of commercial fertilizers 
or barnyard manure are needed for sustained crop pro- 
duction. 

Runoff from rainfall and irrigation can be controlled 
by terracing, contour farming, bench leveling, and ad- 
justing the row direction to provide for a lower grade 
of furrow. Controlling irrigation runoff at the ends of 
fields by using an irrigation pit helps to conserve ‘water. 
Water collected in the pits can be recycled to irrigate 
the same field or other fields. 


CAPABILITY UNITS IIs-2 DRYLAND AND IIs-2 IRRIGATED 


Crete silt loam, 0 to 1 percent slopes, is the only soil 
in these units. It is a deep, nearly level claypan soil on 
uplands. It has a medium-textured surface layer and a 
fine-textured subsoil. 

Runoff is slow. Permeability is slow, and available 
moisture capacity is high. Organie-matter content is mod- 
erate, and natural fertality is high. The fine-textured sub- 
soil somewhat restricts the movement of air and water 
and limits the penetration of roots. 

This soil is somewhat droughty during dry years be- 
cause the subsoil nbsorbs moisture slowly and releases it 
slowly to plants. Maintaining good tilth and a high level 
of fertility and improving the organic-matter content 
are management needs in cultivated areas. 

Dryland management—Wheat, grain sorghum, corn, 
and alfalfa are suitable dryland crops. Wheat is the best 
suited because it matures before the advent of hot, dry 
weather. Grain sorghum is better suited than corn. 

Moisture can be conserved by limiting tillage and by 
keeping crop residue on the surface. These practices help 
the soil absorb moisture and minimize the loss of mois- 
ture through evaporation. Soil moisture can be increased 
in wheatfields by combining summer fallowing and stub- 
ble-mulch tillage. If fertility is maintained and the sur- 
face is protected from soil blowing and water erosion, 
this soil can be used for row crops year alter year. 

Irrigation management—Corn, grain sorghum, and 
alfalfa are the crops best: suited if this soil is irrigated. 
Sprinklers, furrows, and borders can be used for irri- 
gating. Water application rates must be controlled so as 
not to exceed the intake rate of the soil. If the subsoil 
is exposed during land leveling, undercutting and back- 
filling with 6 inches of topsoil ‘can be considered. Appli- 
cations of commercial fertilizers or barnyard manure are 
needed for sustained crop production. Irrigation water 
storage pits can be used to reevcle water and utilize the 
runoff from fields. 


CAPABILITY UNITS Mw-2 DRYLAND AND Ils-21 IRRIGATED 

Butler silt loam is the only soil in these units. It is a 
deep, nearly level somewhat poorly drained claypan soil 
in shallow depressions in uplands. The surface layer is 
medium textured and the subsotl is fine textured. This 
soil is flooded for short periods by runoff from surround- 
ing higher lying soils. 

_Rimoff is very slow. Permeability is slow, and available 
water capacity is high. Organic-matter content is mod- 
erate, and natural fertility is medium. 

Excessive wetness following heavy rains in spring’ is 
the main limitation in cultivated areas. The wetness 


causes the soil to stay cool and thus delays tillage and 
retards crop growth. ; ; 

Dryland management.—Small grain, corn, grain  sor- 
ghum, and alfalfa are suitable dryland crops. Wheat 
and grain sorghum are best suited. Wetness can be con- 
trolled by installing terraces and diversions on the adjoin- 
ing higher lying areas to divert runoff from this soil. 
Keeping the soil covered with a growing crop or with 
crop residue helps to maintain the organic-matter con- 
tent and control soil blowing during periods of drought. 

Irrigation management.—Corn, grain sorghum, alfalfa, 
small grain, and grasses are suitable irrigated crops. In- 
cluding alfalfa in the cropping system helps to open the 
subsoil and increase the movement of water through the 
soil. The slow intake rate makes longer irrigation periods 
necessary. Land leveling generally is needed to prepare 
the soil for ivrigation. Also needed is water management 
that reduces irrigation water runoff. 

Sprinklers, furrows, and borders can be used for irri- 
gating. Water application rates must be controlled so as 
not to exceed the intake rate. Wetness can be reduced by 
building terraces and diversions on the adjoining higher 
lying areas to divert runoff from this soil. 


CAPABILITY UNITS Ifiw-3 DRYLAND AND I-2 IRRIGATED 


These units consist of occasionally flooded soils of the 
Cass and Hobbs series. These are deep, nearly level soils 
on bottom lands along the major streams and intermittent 
drainageways. The surface layer is medium textured, 
and the subsoil is medium textured or moderately coarse 
textured. Runoff from the surrounding uplands occa- 
sionally floods these soils. 

. These soils absorb water readily and are easily worked. 
Runoff is slow. Permeability is moderate to moderately 
rapid. The Hobbs soil is high in available water capacity 
and natural fertility. ‘The Cass soil is low in available 
water capacity and moderate in natural fertility. Or- 
ganic-matter content 1s moderate in both soils. 

Occasional flooding following heavy rains is the major 
hazard in cultivated areas. The duration of flooding is 
short, and the damage to crops is seldom severe. The level 
of fertility needs to be maintained. 

Dryland management.—Under dryland farming, these 
soils are suited to corn, grain sorghum, small grain, 
alfalfa, and grasses. Occasional flooding in spring can 
Limit production of small grain and alfalfa. During dry 
years, occasional minor flooding is beneficial to row crops 
because it adds to the moisture supply. 

Diversions to divert floodwaters and drainage ditches 
to remove the water can be used in most areas. Manage- 
ment practices that maintain and keep drainage ditches 
and diversions clear of obstructions are needed if the struc- 
tures are-to intercept and divert floodwater. 

Irrigation management.—Under irrigation, these soils 
are best suited to corn and grain sorghum. Alfalfa, small 
grain, and grasses are also suited if flooding is con- 
trolled. 

Sprinkler and gravity irrigation systems are suited 
to these soils. An irrigation system that provides for 
diverting and intercepting floodwaters is needed. Land 
leveling is needed in places. Leveling is needed to provide 
surface drainage and an even distribution of irrigation 
water if furrows and borders are used for irrigating. 
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Reducing or controlling irrigation runoff at the ends of 
fields is also needed. 

Mulch tillage and adequate applications of commercial 
fertilizers are needed where irrigated crops are grown. 


CAPABILITY UNITS Ife-l DRYLAND AND IIe-1 IRRIGATED 


These units consist of nneroded and eroded, moderately 
sloping soils of the Burchard, Geary, Hastings, Morrill, 
Jansen, and Lancaster series, These are deep and mod- 
erately deep, well-drained soils on uplands. They have 
a medium-textured or moderately fine textured surface 
layer and subsoil. Sand and gravel underlie the Jansen 
soils at a depth of about 82 inches. Sandstone and shale 
underlie the Lancaster soils at a depth of about 26 inches. 

These soils are easily worked. The organic-matter 
content is moderately low to moderate. Water is absorbed 
and released readily to plants. Runoff is medium. Per- 
meability is moderate to moderately slow. The available 
water capacity is low in Jansen and Lancaster soils and 
high in the rest. Natural fertility is medium to low in 
Jansen and Lancaster soils and medium to high in the 
rest. 

Water erosion is the principal hazard in cultivated 
areas. Measures are needed to control runoff, reduce ero- 
sion, and increase soil moisture. Keeping the soil fertile 
and in good tilth and improving the organic-matter con- 
tent are additional management concerns. 

Dryland management. —Corn, grain sorghum, wheat, 
alfalfa, and grasses are suitable dryland crops. 

Terraces, grassed waterways, contour farming, and the 
use of crop residue as mulch reduce runoff and erosion. 
Moisture can be conserved and water erosion and soil 
blowing controlled by using a cropping system that keeps 
the soil covered with crops or residue most of the time, 
by limiting the year of consecutive row crops, and by in- 
eluding such close-growing crops as small grain, alfalfa, 
and grass. Mulch tillage during seedbed preparation sup- 
plements mechanical erosion control practices. Commer- 
cial fertilizer or barnyard manure is needed. 

Tvrigation management.—-Alfalfa and tame grasses 
are well suited to irrigation. Corn and grain sorghum 
are suited if adequate erosion control is provided. Ter- 
races, contour irrigation, waterways, and crop residue 
on the surface are examples of erosion control measures. 
Manure and commercial fertilizer improve fertility. 

Sprinklers are the most suitable for irrigating. The 
slope makes it difftcult to control water erosion under 
natural rainfall and water from irrigation. The rate of 
water application should not exceed the intake rate of the 
soil. 

Furrow and border irrigation can be used if land level- 
ing has been extensive enough and water erosion and runoff 
are held to a minimum. Contour bench leveling is suitable 
for the lower slope gradients. Reducing or controlling ir- 
rigation runoff at the end of the field is needed. 


CAPABILITY UNITS IWle-2 DRYLAND AND Wle-21 IRRIGATED 


These units consist of eroded, moderately sloping soils 
of the Crete, Edalgo, Mayberry, and Benfield series. 
These are deep and moderately deep, well drained and 
moderately well drained soils on uplands. They have a 
moderately fine textured surface layer and a fine tex- 
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tured subsoil. The Benfield soil is about 28 inches deep 
over limestone bedrock. The Edalgo soil is about 28 
inches deep over clayey shale. 

These soils are sticky when wet and hard when dry. 
They have to be tilled at the proper moisture content. 
Runoff is medium. Water is absorbed and released slowly 
to plants because the subsoil is fine textured. Permeabil- 
ity is moderately slow to very slow. The available water 
capacity ranges from low to high. Natural fertility is 
medium, and organic-matter content is moderately low. 

Water erosion and loss of good tilth are the principal 
hazards in cultivated areas. Practices that contral runoff, 
reduce erosion, and increase soil moisture are needed. 
Improving tilth, the content of organic matter, and the 
level of fertility and increasing the intake of moisture 
are additional management concerns. 

Dryland management—Grain sorghum, corn, wheat, 
and alfalfa are suitable dryland crops. Wheat and grain 
sorghum are best suited. A suitable cropping system 
limits the years of consecutive row crops in the rotation 
and thus provides more time for grain, alfalfa, tame 
grasses, and other close-growing crops that can resist 
erosion. 

Protecting these soils against further erosion is essen- 
tial. Terracing and contour farming are needed (fig. 16). 
Grassed waterways can provide safe- disposal of excess 
runoff. Mulch planting for row crops and stubble mulch 
tillage for summer fallow and seedbed preparation reduce 
the risk of erosion and supplement mechanical erosion 
contro] practices. Commercial fertilizer or barmyard 
manure is needed. 

Irrigation management.—Alfalfa and tame grasses are 
well suited irrigated crops. Corn and sorghum are suited 
if erosion control is provided. Terraces, contour irriga- 
tion, grassed waterways, and crop residue on the surface 
are examples of erosion control measures. Manure and 
commercial fertilizer improve fertility. 

Sprinklers are best for irrigating these soils. The slope 
and low water absorption rate make it difficult to control 
water erosion resulting from both natural rainfall and 
irrigation runoff. Water application rates must be care- 
fully controlled so as not to. exceed the intake rate of the 
soil. 

Furrow and border irrigation .can be used if land level- 
ing has been extensive enough and water erosion and 
ranoff are at a minimum, Contour bench leveling is suit- 
able for the lower slope gradients. Subsoil material ex- 
posed during leveling can be undercut and refilled with 
topsoil. Zine fertilizer can be added to the extensively 
cut areas to help restore fertility. Phosphorus fertilizer 
benefits lerumes. Reducing or controlling irrigation run- 
off at the ends or lower edges of fields is needed. 


CAPABILITY UNIT IVe-1 DRYLAND 


This unit consists of uneroded and eroded, strongly 
sloping soils of the Burchard, Geary, Hastings, Malcolm, 
Morrill, Jansen, and Lancaster series. These are deep and 
moderately deep, well-drained soils on uplands. They 
have a medium-textured or moderately fine textured sur- 
face layer and subsoil. Jansen soils are underlain by 
mixed sand and gravel at a depth of about 32 inches, 
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Figure 16.—Crete silty clay loam, 3 to 7 percent slopes, eroded. Contouring and terracing are needed on this soil. 


Lancaster soils are underlain by sandstone bedrock at a 
depth of about 26 inches. 

Runoff is medium to rapid. Permeability is moderate 
to moderately slow. Available water capacity is low in 
Jansen and Lancaster soils and high in the rest. Natural 
fertility is low in Jansen and Lancaster soils and medium 
to high in the rest. The organic-matter content ranges 
from low to moderate. 

Water erosion is the principal hazard in cultivated 
areas. Controlling runoff reduces erosion and. increases 
the soil moisture. Keeping the soil fertile and in good 
tilth and improving the organic-matter content are addi- 
tional management concerns. 

Alfalfa, tame prasses, and wheat are the crops best 
suited to these soils. Grain sorghum and corn can be 
limited in the cropping sequence so as to include more 
close growing crops like small grain, alfalfa, and grasses. 
In addition to the cropping system, terraces, contour 
farming, grassed waterways, and the use of crop residue 
in mulch tillage are needed. Jansen and Lancaster soils 
should be usecl mostly for tame grass and wheat, becanse 
they are only moderately deep over sand and gravel or 
bedrock. They are not well suited to terraces because 
construction is likely to expose this underlying material. 
The level of fertility can be improved and maintained by 
using commercial fertilizer and barnyard manure. The 
soils are tco steep to be suited to irrigation. 


CAPABILITY UNIT I[Ve-2 DRYLAND 


This unit consists of uneroded and eroded, strongly 
sloping soils of the Benfield, Crete, Edalgo, and May- 
berry series and the severely eroced Mayberry soils. 
These are deep and moderately deep, well-drained soils 
on uplands. They have a medium-textured to fine-tex- 
tured subsoil. Benfield soils are about 28 inches deep over 
limestone bedrock. Edalgo soils are about 28 inches deep 
over clayey shale. 

Runoff is medium to rapid. Permeability is slow. Avail- 
able water capacity is low in Benfield and Edalgo soils 
and high in the rest. Water is released slowly to plants. 
Natural fertility is medium, and the organic-matter con- 
tent is low to moderate. 

These soils are marginal for cultivated crops because 
of the serious erosion hazard. They are generally not 
suited to irrigated crops. The major management need is 
controlling water erosion. Improving tilth and the level 
of fertility and increasing the organic-matter content are 
management concerns. 

Tame grasses and wheat are the close-sown crops best 
suited to these soils. Alfalfa is well suited to Crete and 
Mayberry soils, but it is only moderately well suited to 
Benfield and Edalgo soils, A suitable cropping system is 
1 year of row crops and then alternate years of small 
grain and tame grass. In addition to the cropping system, 
terraces, contour farming, grassed waterways, and the 


36 SOIL SURVEY 


use of crop residue and mulch tillage are needed for 
erosion control. 

These soils are suited to pasture, range, windbreak 
plantings, wildlife habitat, and recreation. The hazard of 
water erosion can be reduced by converting these soils to 
grassland for pasture or range. Leaving about half of the 
yearly plant growth on the soil after the growing season 
reduces the hazard of water erosion (fig. 17). 


CAPABILITY UNIT IVe~8 DRYLAND 

This unit consists of moderately sloping to strongly 
sloping, severely eroded soils of the Burchard, Geary, 
Hastings, Jansen, Lancaster, and Morrill soils. These are 
deep and moderatelv deep, well-drained soils on uplands. 
Most of the original surface layer and part of the subsoil 
have been removed, mainly by water erosion. The present 
surface layer and subsoil are medium textured to mod- 
erately fine textured. Jansen soils are about 8 feet deep 
over sand and gravel. Lancaster soils are about 26 inches 
deep over sandstone bedrock. 

Runoff is medium to rapid. Permeability is moderate 
to moderately slow. Available water capacity is low in 
Jansen and Lancaster soils and high in the rest. Fertility 
is medium to low. The organic-matter content is low 
because erosion has been severe. 

These soils are marginal for cultivated crops. Con- 
trolling water erosion, improving the level of fertility, 


Satin 


and increasing the organic-matter content are the major 
management needs. 

Alfalfa, tame grass, and wheat are the close-growing 
crops best suited to these soils. A suitable cropping sys- 
tem is 1 year of row crops and then alternate years of 
small grain, alfalfa, and tame grass. In addition to the 
cropping system, terraces, contour farming, grassed 
waterways, and the use of crop residue and mulch tillage 
are needed for erosion control. The level of fertility can 
be improved and maintained by using commercial fer- 
tilizers. 

These soils are also suited to pasture, range, windbreak 
plantings, wildlife habitat, and recreation. The hazard of 
water erosion can be reduced by converting cultivated 
areas to grassland and using them for hay or pasture. 
Leaving about half of the yearly growth of plants on the 
soil after the growing season helps to reduce the hazard 
of water erosion. 


CAPABILITY UNIT Vw-1 DRYLAND 

Only Wet alluvial land is in this unit. It is nearly level, 

deep, and medium textured to fine textured, is on bottom 

land, and is wet most of the year. The water table fluctu- 

ates seasonally from the surface to a depth of 18 inches. 

Tt is at the surface during a part of each year. Natural 
drainage is very poor. 


Figure 17.—Benfield silty clay loam, 7 to 11 percent slopes. This soil is used primarily for native hay. 
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Runoff is very slow to ponded. Permeability is mod- 
erately to very slow. 

Excessive wetness is the major hazard. None of the 
acreage is suitable for cultivation. Drainage is not prac- 
tical in most areas. 

Some areas are used for limited grazing. Bogs form in 
pastures that are grazed when the water level is at or 
near the surface. Some areas adjacent to streams are 
densely wooded and the grass cover is sparse. 

Wet alluvial land is best suited to wildlife habitat and 
recreation, 


CAPABILITY UNIT Vie-1 DRYLAND 


This unit consists of steep soils of the Benfield, Burch- 
ard, Geary, Morrill, Jansen, Lancaster, and Edalgo series. 
These are deep and moderately deep, well-drained soils 
on uplands. They have a medium-textured to moderately 
fine textured surface layer and a medium-textured to 
fine-textured subsoil. Benfield soils are about 28 inches 
deep over limestone bedrock. Jansen soils are about 3 feet 
deep over sand and gravel. Lancaster and Edalgo soils 
are about 3 feet deep over interbedded sandstone and 
clayey shale. 

Runoff is rapid. Permeability is moderately slow to 
slow. The available water capacity is high in the Burch- 
ard, Geary, and Morrill soils and low in the rest. Natural 
fertility is medium to low. The organic-matter content is 
moderate. 

Overgrazing is the principal management concern in 
areas used as range. Water erosion is a hazard in over- 
grazed areas. Management practices that keep the grass 
healthy and vigorous reduce runoff and the hazard of 
erosion and increase soil moisture. 

These soils are best suited to range. Uncultivated areas 
can be converted to range by seeding to native grass. The 
soils are also suited to trees and windbreak plantings and 
to the development of wildlife habitat and recreational 
areas. 

Stockwater dams, erosion control structures, and flood 
detention reservoirs can be built in the bottom of some 
drainageways. 


CAPABILITY UNIT VIs-4 DRYLAND 


This unit consists of shallow soils of the Hedville, Kip- 
son, and Meadin series. These are strongly sloping to 
steep, somewhat excessively drained soils on uplands. 
They have a medium-textured surface layer and medium- 
textured or moderately coarse textured underlying mate- 
rial. Hedville soils are underlain by sandstone bedrock at 
a depth of 6 to 20 inches. Kipson soils are underlain by 
limestone bedrock at a depth of 8 to 20 inches. Meadin 
soils are underlain by mixed sand and gravel at a depth 
of 10 to 20 inches. 

Runoff ranges from medium to rapid. Permeability 
ranges from moderate to rapid, and available water capac- 
ity is low. Organic matter content is low to moderately 
low, and natural fertility is medium to low. 

Droughtiness is the principal hazard. The soils are suited 
to range (fig. 18), and most of the acreage is used for this 
purpose. They can also be used as wildlife habitat and rec- 
reational areas. Cultivated areas can be converted to range 
by seeding a mixture of native grasses. Grazing should 


be controlled on both native and seeded areas so that at 
least half of the yearly plant growth is left on the sur- 
face as mulch. 


CAPABILITY UNIT VIw-1 DRYLAND 


Only Silty alluvial land is in this unit. It is in narrow 
areas on bottom land along intermittent and permanent 
streams and is frequently flooded. It is deep, stratified 
light- and dark-colored, mainly medium-textured sedi- 
ment that washed from surrounding uplands. It is nearly 
level in the channel bottoms and steep on the nearly ver- 
tical banks formed by meandering intermittent streams. 

Permeability is moderate, and available water capacity 
is high. Organic-matter content and natural fertility are 
high. 

The deeply entrenched stream channels, inaccessibility, 
and frequent flooding are the major limitations. 

Silty alhivial land is best suited to range and to develop- 
ment of wildlife habitat and recreational areas. Some 
areas are used as range. Proper range management helps 
maintain the vigor of the grasses. In many areas, grass is 
sparse because flooding is frequent and the numerous 
native trees provide excessive shade. 

Erosion control structures can be built if care is used 
in selecting the sites. Large floodwater retention struc- 
tures help to reduce flooding on areas below the struc- 
tures. 

CAPABILITY UNIT VIs-3 DRYLAND 

Only Rough stony Jand is in this unit. It is very steep, 
very shallow, and excessively drained. It is on uplands, 
on breaks where much bedrock is exposed. Medium-tex- 
tured soil material no more than 10 inches thick makes 
up about 60 percent of the acreage. 

Runoff is very rapid. Permeability is moderate, and 
available water capability is very low. The organic-matter 
content and natural fertility are low. 

Rough stony land provides limited grazing. It is used 
by wildlife for cover and as a source of food. Manage- 
ment practices that maintain a good cover of grass are 
needed to reduce the hazard of water erosion and to con- 
serve as much soil moisture as possible on the steep 
slopes. 

CAPABILITY UNIT VIIw-1 DRYLAND 

Only Sandy alluvial land is in this unit. It is nearly 
level, stratified moderately coarse textured to very coarse 
textured, water-deposited sediment in old channel areas, 
1 to 8 feet above the normal stream flow, adjacent to the 
Little Blue River and Big Sandy Creek. It is frequently 
flooded. The water table is at the surface and areas are 
ponded during periods of high streamflow. The water 
table fluctuates between depths of 1 and 4 feet when the 
streams are dry. 

Sandy alluvial land is not suited to cultivated crops, 
pasture, or tree plantings. It is best suited to wildlife 
habitat and recreation. 


CAPABILITY UNIT VIIIs-1 DRYLAND 

Gravel pits, the only mapping unit in this capability 
unit, consists of deep excavations from which gravel has 
been removed. Many of these pits are partly filled with 
water. Adjacent to the pits are many steep piles of sand. 
Trees, mainly cottonwoods and willows, are common 
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Figure 18.—Typical area of Hedville loam, 7 to 30 percent slopes. This soil is in native grass. 


around the pits. These areas are mainly on uplands. A 
few are on bottom lands of the Little Blue River. Gravel 
pits have few uses except as a source of sand and gravel. 
Some areas on bottom lands, where the pit is partly filled 
with water, can be developed for recreational uses. 


Predicted Yields 


The predicted average yields per acre of the principal 
crops grown in Jefferson County are shown in table 2. 
The yields are shown under two levels of management 
for both irrigated soils and dryland soils. Yields in 
columns A can be expected under average management, 
and those in columns B under high level management. 

Average management (A level) is the management 
used by most farmers in the county. 

Applications of fertilizer and lime are moderate. Prac- 
tices that control erosion and maintain good tilth and the 
supply of organic matter and available nitrogen are most 
likely short of optimum requirements. Cultural practices, 
such as controlling weeds, disease, and insects and using 
certified seed, may or may not be used. 

Correcting deficiencies and improving the timeliness of 
management practices, selecting better crop varieties, and 


increasing plant populations are likely to result in signifi- 
cant increases in productivity. 

High level management. (B level) is within the capa- 
bility of most farmers in the county. It is the application, 
according to present knowledge, of those agricultural 
practices needed for any specific combination of soils, 
crops, livestock, and climate. These practices relate to 
drainage, irrigation, and erosion control; proper tillage 
and weed, insect, and disease control; top quality seed; 
the application of limestone, phosphate, and nitrogen 
based on the need indicated by soil tests and past treat- 
ments; a suitable cropping system; and the eflicient use 
of crop residue to improve tilth and maintain a high con- 
tent of organic matter. 

The yield predictions in table 2 are based on informa- 
tion furnished by supervisors of the Jefferson County 
Soil and Water Conservation District and represent- 
atives of the Soil Conservation Service and on observa- 
tions and comparisons made by others who are familiar 
with the soils and agriculture of the county. These esti- 
mates are averages per seeded acre using tried and proven 
methods over the past 5 years. They take into account the 
years of favorable as well as unfavorable moisture sup- 
ply, but do not include losses from unpredictable causes. 
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TaBLE 2.—Predicted average yields per acre of principal crops under two levels of management 


[Figures in columns A are yields obtained under customary management; those in columns B are yields obtained under improved 
management. Absence of figure indicates crop is not commonly grown on the soil at the level of management specified or that irrigation 
is not practical. Only arable soils are listed] 


Grain sorghum Wheat | Corn Alfalfa 
Soil Dryland Irrigated Dryland Dryland Irrigated Dryland Irrigated 
A B A B A B A B A B A B A B 
Benfield silty clay loam, 3 to 7 Bu. Bu. Bu, Bu. Bu. Bu. Bu. Bu. Bu. | Bu. | Tons Tons Tons Tons 
_percent slopes, eroded____.---- 45 60 70 90 19 27 32 40 65 85 2.3 3.5 3.1 3.7 
Benfield silty clay loam, 7 to 11 ' 
percent slopes____.-.--.------ 36 DSs!| 2.22 shed aeecee 17 25 28 388 |. -.---|-.---- | 2.2 Bi2! |wesecclones ss 
Benfield silty clay loam, 7 to 11 
percent slopes, eroded_____---- 29 A Be penta ee 13 19 19 15 ll (eee See nea 2.0 =a | 
Burchard clay loam. 3 to 7 percent | 
SlOPCS2.s 2 cee eee eset eed 49 67 83 102 20 27 31 41 77 100, 242 3.0 3. 4 4,0 
Burchard clay loam, 7 to 11 per- { 
cent slopes...-.._ 222-2 eee 39 Bar |e elSe eaten 17 25 27 ie I enwete Sell nk ae 2.0 a ae! Ad Weer ena 
Burchard clay loam, 7 to 11 per- | 
cent slopes, severcly eroded__-.; 35 AS!) 2 veec oben 15 23 23 So Ne ceetilaceces|: Jock Dicey |e Sets ae 
Butler silt loam_.____-_..-------- 50 69 84 118 22 30 28 46 86 115 2.0 2.5 3.8 4.8 
Cass loam_..------------------- 62 81 89 118 22 30 54 70 90 123 2.5 3.5 4.0 Ban) 
Cass loam, occasionally flooded. -- 60 79 86 t15 20 29 52 68 86 118 2.5 3.5 4.0 5. 8 
Crete silt loam, 0 to 1 percent 
slopes___--.----------------- 55 74 94 3: 27 36 39 52 95 140 2.5 3.5 4.0 5, 0 
Crete silt loam, 1 to 3 pereent 
slopes_.---..---------------- 52 71 92 129 26 35 38 51 95 131 24) 3.3 3.8 4.8 
Crete silt loam, 7 to 11 percent 
SlOPCSs 2. sete ce eect esestoe 34. AD Nodes eats eee ce 14 21 25 a en ieerg 2.0 |escacsloueesd 
Crete silty clay loam, 3 to 7 per- 
cent slopes, eroded_...___.---- 48 65 80 100 18 25 31 41 77 98 2. 0 2.8 3,2 4.2 
Edalgo silty clay loam, 3 to 7 per- 
cent slopes, eroded___-__-__--- 29 39 42 63 13 19 24 33 38 55 2.0 2. 6 3. 0 3. 6 
Edalgo silty clay loam, 7 to 11 | 
percent slopes__..-----.------ 27 O) seca scenes 12 18 20 29)! S weistal| Soecue Wes |) 25 G.) sei soe i 
Geary silty clay loam, 3 to 7 | 
percent slopes_...-.---------- 52 69 87 106 22 30 33 41 80 102 2,2 33) 34 4.0 
Geary silty clay loam, 3 to 7 per- 
cent slopes, eroded__.--.------ 50 68 85 104. 21 28 32 42 79 101; 22 3.31 34 4.0 
Geary silty clay loam, 7 to 11 | | 
percent slopes__..-..----.---- 38 Dl ee Seen eee 16 24 26 36" en cceel decease 1.8 208 fia oblate ds 
Geary silty clay loam, 3 to 11 per- | 
cent slopes, severely eroded _ _ __ 34 Al fececed|o ete 14 22 22 B22) |sisaees eae 1.7 2rd esosedl seas 
Geary and Jansen soils, 5 to 11 
percent slopes_._.-.---------- 22 a Dee eee 11 17 14 22) ecu sesso Base |) QO Pe eee eee 
Geary and Jansen soils, 5 to 11 
percent slopes, croded.__--_-_- 21 BO Setee| Seat 11 17 13 De peciialeeoidl 15 2.0} Ecc ceases 
Geary and Jansen soils, 5 to 11 i 
percent slopes, severely eroded_| = 15 Pal eee eee 10 14 11 PSS esec sales see Piers as Os a cal espera tere ewe 
Hastings silt loam, 1 to 3 percent 
SlopG§x. 2 ose le St Ae 54 74 95 132 28 37 40 53 97 1386] 2.5 34) 35 4.5 
Hastings silt loam, 3 to 7 percent 
BlopeSus scl sateen sees k ks 51 68 86 106 22 30 34 44 80 104 | 2.2 3.3 3. 4 4.0 
Hastings silt loam, 7 to 11 per- 
cent slopes._-...--..---.----- 39 Do: |ssoecelacdess 17 25 27 OT nat Joslsechak 2.0 2.7 |esseclectecs 
Hastings silty clay loam, 3 to 7 
percent slopes, eroded______---- 50 67 85 105 21 29 33 43 79 102 2. 2 3. 2 3. 4 4.0 
Hastings silty clay loam, 3 to 11 
percent slopes, severely eroded. 33 Ce es ee 14 23 21 OL ee shel ceca 1.8 it \esonee sameoe 
Hobbs silt loam, occasionally 
floodéd..222-2c2Se6 este sets 64 79 97 132 20 27 63 78 98 124] 2.7 3.8 | 30 5.8 
Hobbs silt loam, 0 to 1 percent 
SIO POS arate tsicided ie eas ha 70 83 106 140 28 38 72 85 112 145 2.7 3.8 3. 0 5.8 
Hobbs silt loam, 1 to 3 percent 
slopes___--_.-.---.---------- 55 75 96 134 29 38 41 54 98 1385 | 2.6) 34] 36 4.7 
Hord silt loam, 0 to 1 percent, 7 
SIOPES = ener esseew ce 68 81 106 140 28 38 70 83 112 145) 2.7) 36] 37 4.5 
Hord silt loam, 1 to 3 percent 
BODES a este ak 55 75 96 134 29 38 41 54 98 135 2.6 3.4 3.6 4,7 
Jansen loam, 3 to 7 percent slopes. 26 35 55 | 738 12 19 17 25 45 64 1.6 2.2 2.5 3.1 
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Tapiu 2.—Predicted average yields per acre of principal crops under two levels of management—Continued 


Grain sorghum Wheat Corn Alfalfa 
Soil Dryland Irrigated Dryland Dryland Irrigated Dryland Irrigated 
i 
A B A B A B A B A B A B A B 
Jansen loam, 3 to 7 percentslopes, | Bu. Bu. Bu. Bu. Bu. Bu. Bu. Bu, Bu. Bu. Tons Tons Tons Tona 
Croded 3 eee eee sees 25 35 55 75 12 19 16 24 45 65 1.6 2. 5 3.1 
Jansen loum, 7 to 11 percent | 
Slopes oes eee eee 22 32) one teu)oaee 11 17 15 EP eee eee eae 1. 4 Ve S Wee sehen See 
Lancaster loam, 3 to 7 percent | 
slopes, eroded_.__.----------- 38 52 58 78 13 21 22 29 55 70 2.3 3. 2 2.7 B. 4 
Laneaster loam, 7 to 11 percent 
slopes____--_---------------- 25 Bou eheckel2aeces 11 16 15 22S eces eee 1 ee es ee ese 
Lancaster soils, 7 to 11 percent 
slopes, severely eroded_.-.----- 19 Dy |e ie | Se 10 14 12 at (peace | ree 1.2 a a eee aes 
Malcolm silt loam, 7 to 11 percent 
slopes, eroded.____----------- 24, 2h scutes e cee 12 18 15 22 ees Sec oom 1.7 0 | ene | es I 
Mayberry silty clay loam, 3 to 7 ; 
percent slopes, eroded. __------ | 47 62 78 93 24 28 30 40 73 92) 2.3 3. 4. 3.0 4.0 
Mayberry silty clay loam, 7 to 11 | 
percent slopes. --_..---------- ; 36 DE scscet|smeess 15 23 24 7 nl ear ea 19 2.8 | ete wsclsesecs 
Mayberry clay, 3 to 11 percent | 
slopes, severely eroded___-__--- 32 44 ooo etal See oe 17 24 30 WO: ose se ectecses 1.6 2.3) (Seneca ee coe 
Morrill clay loam, 3 to 7 percent ; 
SlOPeSs =< Sec codee steeds seewes 52 68 85; 1038 23 29 34 43 79} 100} 2.2 3.3 3.3 3.9 
Morrill clay loam, 3 to 7 percent 
slopes, eroded_..-_..--------- 50 68 83 102 21 28 32 42 77 99} 2.1 3. 2 3.3 3.9 
Morrill clay loam, 7 to 11 percent 
BlOPC6 so ee ne nemo eae Seen 39 52° ges Suc|eGenue 17 25 25 OU ee eerye ae ot 2.0 OO ) |ledausalereces 
Morrill soils, 3 to 11 pereent 
slopes, severely eroded__-_-_--- 35 AS: | oeoee|enabes 15 23 23 33 |asceecloseck I8'\, DoT le geterocses 
Management of the Soils for Range ° plants. Generally, decreasers are the first to decrease 


Range, generally acreages not suitable for cultivation, 
makes up about 30 percent of the total land area in Jef- 
ferson County. It occurs in the Lancaster-Hedville, Ben- 
field-Kipson, Jansen-Geary, and Morrill-Burchard soil 
associations. Raising livestock, mainly cows and calves, 
and selling the calves as feeclers in fall is the largest 
farm enterprise in the county. 


Range sites and condition classes 


Different kinds of range produce different kinds and 
amounts of native vegetation. For proper range manage- 
ment, an operator should know the different kinds of 
range sites in his holding and the native plants each 
site can grow. Management can then favor the growth 
of the best forage plants on each site. 

A range site is a distinctive kind of range that dif- 
fers from other range sites in its ability to produce a 
significantly different kind and amount of climax, or orig- 
inal, vegetation. A significant difference is one great 
enough to require some variation in management, such 
as a different stocking rate. Climax vegetation, or poten- 
tial native plant cover, is the stabilized plant community 
on & given site. It is generally the most productive com- 
bination of range plants on the site. 

Climax vegetation can be altered by intensive grazing. 
Livestock graze selectively, seeking the more palatable and 
nutritious plants. Decreasers and increasers are climax 


S Prepared by Peter N. Jensen, range conservationist, Soil Con- 
servation Service. 


under heavy, continuous grazing. /nereasers withstand 
grazing better because they are less palatable to the live- 
stock. They increase under grazing and replace the de- 
creasers, Invaders are weeds that become established 
after the climax vegetation has been reduced by grazing. 

Range condition is classified according to the percent 
of original, or climax, vegetation on the site. It imeludes 
the degree to which the composition of the existing plant 
community differs from the climax vegetation. Changes in 
range condition are caused primarily by differences in 
intensity of grazing and by differences in seasonal mois- 
ture, especially during prolonged dry periods. Four con- 
dition classes are recognized. A range is in excellent 
condition if 76 to 100 percent of the vegetation is climax; 
it is in good condition if 51 to 75 percent is climax; in 
fair condition if 26 to 50 percent is chimax; and in poor 
condition if 25 percent or less is climax. 

Managing and improving range 

Proper grazing use, deferred grazing, and a planned 
grazing system help to maintain or improve the range 
condition. The distribution of livestock in a pasture can 
be improved by the correct location of fences and water 
and salting facilities. 

Range seeding, that is, establishmg native grass by 
seeding or reseeding either wild harvest or improved 
strains, also can be considered on land suitable for use 
as range. Soils, such as Hastings silty clay loam, 3 to 11 
percent slopes, severely eroded, and Lancaster soils, 7 to 
11 percent slopes, severely eroded, that are still used for 


crops can be seeded to range. The most important grasses 
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in the seed mixture are big bluestem, little bluestem, 


indiangrass, switchgrass, and side-oats grama. Good graz- 
Ing management is needed to maintaim forage produc- 


tion. 


Descriptions of range sites 

The eight range sites (fig. 19) in Jefferson County are 
described in the paragraphs that follow. The soil series 
represented is named in the description of each site, but 


4] 


this does not mean that all the soils of a given series are 


Claye: ilt i 
Range Site yey Silty Wet Land Silty Silty Shallow Shallow 
Lowland Overflow To Gravel Sandy 
Soil Series Wet Hobbs 
or Kipson Crete Hobbs Alluvial Occasionally Geary Meadin Hedville 
Land Type Lord Flooded | 


Figure 19.—Top: Distribution of range sites in associations 1, 2, 6, and 7. Bottom: 


sentative soils, 


Range sites and repre- 
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in that site. To find the range site designation for any 
given soil, refer to the “Guide to Mapping Units” at the 
back of this survey. Sandy alluvial land supports un- 
stable vegetation and is therefore not assigned to a range 
a WET LAND RANGE SITE 

‘This site consists only of nearly level Wet alluvial land 
on bottom land. A high water table fluctuates from the 
surface to a depth of 18 inches during most of the year. 
Tt is at the surface during part of the year. The surface 
layer and underlying material range from silt loam to 
silty clay loam. 

The climax, or potential, plant community is approxi- 
mately 50 to 75 percent prairie cordgrass, 15 to 25 per- 
cent sedges, 5 to 15 percent perennial forbs, and 10 percent 
or less reed canarygrass. 

Under continued heavy grazing or mowing, prairie 
cordgrass, reed canarygrass, and some sedges decrease. 
Other sedges and Kentucky bluegrass increase if the site 
is overused. 

If the site is in excellent condition, the total annual 
production ranges from a low of 5,000 pounds per acre, 
air-dry weight, in unfavorable years to a high of 6,000 
pounds in favorable years. 


SILTY OVERFLOW RANGE SITE 

This site is on bottom land that is flooded periodically 
by stream overflow or runoff from adjacent areas. It con- 
sists of nearly level soils of the Cass and Hobbs series 
and Silty alluvial land. The surface layer is silt loam or 
loam, and the underlying material is silt loam to sandy 
loam. The available water capacity ranges from low to 
high. Permeability ig moderate to moderately rapid. 

The climax, or potential, plant community is approxi- 
mately 50 to 60 percent big bluestem, 10 to 20 percent 
switchgrass, 5 to 15 percent indiangrass, 5 to 10 percent 
sedges, 5 to 10 percent little bluestem, 10 percent or less 
Canada wildrye, 10 percent or less prairie cordgrass, and 
5 percent or less perennial forbs. 

Under continued heavy grazing or mowing, big blue- 
stem, Canada wildrye, indiangrass, prairie cordgrass, 
switchgrass, and little bluestem decrease. Sedges, Ken- 
tucky bluegrass, Baldwin ironweed, verbenas, willows, 
and annual grasses increase or invade if the site is over- 
used. 

If the site is in excellent condition, the total annual 
production ranges from a low of 4,000 pounds per acre, 
air dry weight, in unfavorable years to a high of 5,000 
pounds in favorable years. 


SILTY LOWLAND RANGE SITE 


This site is on bottom Jand and stream terraces. It is 
seldom flooded, but receives some moisture from higher 
elevations. It consists of nearly level to very gently slop- 
ing soils of the Cass, Hobbs, and Ford series. The surface 
layer is silt loam or loam, and the underlying material is 
silt loam to sandy loam. The available water capacity 
ranges from low to high. Permeability is moderate to 
moderately rapid. 

The climax, or potential, plant community is approxi- 
mately 50 to 60 percent big bluestem, 10 to 20 percent 


little bluestem, 5 to 15 percent switchgrass, 5 to 10 per- 
cent indiangrass, and 10 percent or less sedges. Tall drop- 
seed, Canada wildrye, porcupinegrass, and perennial 
forbs each make up 5 percent or less. 

Under continued grazing or mowing, big bluestem, 
Canada wildrye, indiangrass, switchgrass, and little blue- 
stem decrease. Sedges, blue grama, Kentucky bluegrass, 
western ragweed, Baldwin ironweed, verbenas, and an- 
nual grasses increase or invade if the site iis overused. 

If the site is in excellent condition, the total annual 
production ranges from a low of 3,500 pounds per acre, 
air-dry weight, in unfavorable years to a high of 4,500 
pounds in favorable years. 


SILTY RANGE SITE 

This site consists of the gently sloping to steep soils of 
the Benfield, Burchard, Geary, Hastings, Jansen, Lan- 
caster, Malcolm, and Morrill series. These are deep and 
moderately ceep, well-drained soils on uplands. The sur- 
face Jayer and subsoil range from loam to clay loam. 
Permeability is moderate to moderately slow. The avail- 
able water capacity ranges from low to high. 

The climax, or potential, plant community is approxi- 
mately 80 to 40 percent little bluestem, 80 to 40 percent 
big bluestem, 10 to 20 percent switchgrass, 10 to 20 per- 
cent indiangrass, and 5 to 10 percent sedges. Canada wild- 
rye, prairie dropseed, and side-oats grama each make up 
10 percent or less, and perennial forbs 5 percent or less. 

Under continued grazing or mowing, big bluestem, 


‘Canada wildrye, inciangrass, switchgrass, and little blue- 


stem clecrease. Sedges, blue grama, Kentucky bluegrass, 
sand dropseed, western ragweed, verbenas, and annual 
grasses increase or invade if the site is overused. 

If the site is in excellent, condition, the total annual 
production ranges from a low of 3,000 pounds per acre, 
air-dry weight, in unfavorable years to a high of 4,000 
pounds in favorable years. 


CLAYEY RANGE SITE 

This site consists of nearly level to steep soils of the 
Benfield, Butler, Crete, Edalgo, and Mayberry series. 
These are deep soils that have a silty clay loam to clay 
subsoil. They are on uplands. The available water capa- 
city ranges from low to high. Permeability is moderately 
slow to slow. 

The climax, or potential, plant community is approxi- 
mately 20 to 30 percent little bluestem, 20 to 80 percent 
big bluestem, 15 to 25 percent switchgrass, 10 to 20 per- 
cent inciangrass, 5 to 10 percent tall dropseed, and 5 to 
10 percent side-oats grama. Prairie dropseed, sedges, and 
perennial forbs each make up 5 percent or less. 

Under continued grazing or mowing, big bluestem, 
indiangrass, switchgrass, and little bluestem decrease. 
Sedge, blue grama, Kentucky bluegrass, tall dropseed, 
western ragweed, verbenas, and annual grasses increase 
or invade if the site is overused. 

Tf the site is in excellent condition, the total annual 
production ranges from a low of 2,560 pounds per acre, 
air-dry weight, in unfavorable years to a high of 8,500 
pounds in favorable years. 
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SHALLOW LIMY RANGE SITE 


This site consists only of shallow Kipson silt loam, 
7 to 30 percent slopes. This soil is on wplands. The sur- 
face layer is calcareous silt loam, and the underlying 
material is interbedded limestone and shale. Permeability 
is moderate. The available water capacity is low. 

The climax, or potential, plant community is approxi- 
mately 40 to 50 percent little bluestem, 15 to 25 percent 
side-oats grama, and 15 to 25 percent big bluestem. 
Switchgrass, hairy grama, and indiangrass each make up 
5 to 10 percent, and prairie dropseed and perennial forbs, 
5 percent or less. 

Under continued grazing, big bluestem, little bluestem, 
prairie dropseed, indiangrass, and switchgrass all de- 
crease. Hairy grama, side-oats grama, Kentucky blue- 
grass, annual grasses, and such woody plants as smooth 
sumac and buckbrush increase or invade if the site is 
overused. 

Tf the site is in excellent condition, the total annual 
production ranges from a low of 2,000 pounds per acre, 
air-dry weight, in unfavorable years to a high of 3,000 
pounds in favorable years. 


SHALLOW SANDY RANGE SITE 

This site is on uplands. It consists of Hedville loam, 
7 to 80 percent slopes, and Rongh stony land. These soils 
are shallow. The surface layer is loam, and the underlying 
material is interbedded sandstone and shale. Permeability 
is moderate. The available water capacity is low. 

The climax, or potential, plant community is approxi- 
mately 40 to 50 percent little bluestem, 15 to 25 percent 
big bluestem, 5 to 15 percent switchgrass, 5 to 10 percent 
sand dropseed, 5 to 10 percent blue grama, and 5 percent 
or less, perennial forbs. 

Under continued grazing, big bluestem, little bluestem, 
and switchgrass decrease. Blue grama and sand dropseed 
increase or invade if the site is overused. 

Tf the site is in excellent condition, the total annual 
production ranges from a low of 1,500 pounds per acre, 
air-dry weight, im unfavorable years to a high of 2,500 
pounds in favorable years, 


SHALLOW TO GRAVEL RANGE SITE 

This site consists only of Meadin loam, 7 to 30 percent 
slopes. This is a shallow soil on uplands. The surface 
layer is loam, and the underlying material is stratified 
sand and gravel. Permeability is rapid. The available 
water capacity is low. 

The climax, or potential, plant community is aproxi- 
mately 25 to 30 percent little bluestem, 15 to 25 percent 
big bluestem, and 10 to 15 percent blue grama. Switch- 
grass, sedges, and sand dropseed each make wp 5 to 10 
percent, and Scribner panicum, sedges, and perennial forbs 
each 5 percent or less. 

Under continued grazing, little bluestem, big bluestem, 
and switchgrass decrease. Sand dropseed, blue grama, and 
Scribner panicum increase or invade if the site is over- 
used. 

If the site is in excellent condition, the total annual 
production ranges from a low of 1,500 pounds per acre, 
air-dry weight, in unfavorable years to a high of 2,500 
pounds in favorable years. 
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Management of the Soils for 
Woodland and Windbreaks * 


Native woodland in Jefferson County is limited to 
narrow strips along the larger streams. The most exten- 
sive stands are on bottom Jand along the Little Blue 
River and on the lower slopes of Hedville soils and 
Rough stony land. The stands are predominantly Ameri- 
can elm, bur oak, cottonwood, eastern redcedar, hack- 
berry, honeylocust, green ash, maple, walnut, and willow. 
Much of the woodland is grazed and has become over- 
stocked with undesirable tree species. Black walnut, which 
has a ready market and high value, is being depleted 
rapidly. If well managed, this species could be estab- 
lished. Stands of black walnut would help control ero- 
sion along the streambanks and provide a source of 
future income. 

Early settlers in Jefferson County planted trees for pro- 
tection, shade, and fenceposts. Throughout the years, 
Jandowners have continued to plant trees to protect 
buildings and livestock. Native trees and shiubs con- 
tribute to the natural beauty of the landscape and pro- 
vide food and cover for wildlife. 


Windbreak suitability groups 


Because native trees are scarce in Jefferson Connty 
and severe extremes of weather prevail, windbreaks are 
needed for protection of farmsteads, livestock, and soils. 
They reduce home heating costs, control snow drifting, 
provide sholter for livestock, improve conditions for 
wildlife, and beautify the home and countryside. 

Trees are not easily established in the county, but 
healthy seedlings properly planted and maintained in 
good condition can survive and grow well. They require 
care after planting if they are to continue to survive. 

Table 3 shows the relative vigor and expected height, 
at 20 years of age, of trees switable for windbreaks in 
this county. Tree measurements were taken on soils in the 
three major windbreak suitability groups in this county. 
The soils in each group are similar in characteristics that 
affect tree growth. 

Ratings in table 8 are based upon the general vigor 
and condition of the trees. A rating of eweellent indi- 
cates that the trees are growing well, the leaves have 
good color, no dead branches appear in the wpper part of 
the crown, and no damage by fungi or insects is evident. 
A rating of good indicates that trees are growing mod- 
erately well, there are only a few dead branches and 
some dieback in the upper part of the crown, and damage 
by fungi or insects is only slightly evident. A rating of 
fair indicates that at least half of the trecs have a signifi- 
cant number of dead branches in the upper part of the 
crown, about one-fourth of the trees are dead, growth 
has slowed significantly, and moderate damage by fungi 
or insects is evident. A rating of poor indicates that the 
remaining living trees have had severe dieback, more than 
one-fourth of the trees in the stand are dead, and severe 
damage by fungi or insects is evident. 

The conifers, cedar and pine, are best, suited to wind- 
breaks. Measurements show that eastern redcedar and 


‘Prepared by James W. Carr, Jk., forester, Soil Conservation 
Service. 
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TaBLe 3.—Relative vigor and estimated height, by windbreak 


Teastern redcedar Ponderosa pine Green ash Hackberry 
Windbreak group 
Relative Average Relative | Average Relative Average Relative Average 
vigor height vigor height vigor height vigor height 
Ft. Fi. Ft. , Ft. 

Silty to clayey..-----.-------- Excellent __ 22 | Excellent___ 27 | Jexecellent_-- 27 | Excellent.__ 25 
Moderately wet...------------ Tixcellent..- 21 (elo) eee (1) Good..-..- 29 rood. -.-.- 27 
Shallow. .ccsccod.ceueeutecded Texcellent__— 16] @)--------- () Poor._---.-- (3) Poor__.---- (G) 


1 Majority of trees dead or dying. 


ponderosa pine, both native to Nebraska, are the most 
reliable windbreak species. Both are rated high in sur- 
vival and vigor in the studies made. They hold their 
leaves through winter and provide maximum protection 
when it is most needed. Broadleaf trees that are well 
suited to use in windbreaks are honeylocust, green ash, 
hackberry, and mulberry. Suitable shrubs are lilac, bush 
honeysuckle, American plum, cotoneaster, and choke- 
cherry. 

Eastern redcedar can be expected to grow slightly more 
than 1 foot in height each year and can reach a mature 
height of 25 to 85 feet. Ponderosa pine and broadleaf 
trees grow slightly faster than eastern redcedar and. are 
generally somewhat taller at maturity. 

Rate of growth in a windbreak varies widely, depend- 
ing on soil moisture conditions, soil fertility, exposure, 
and arrangement of species within the planting. Some 
species grow faster than others; some, for example, cot- 
tonwood, Siberian elm, and Russian-olive, make an early 
fast growth, but tend to die young. Siberian elm and 
Russian-olive also tend to spread, Boxelder and mulberry 
commonly freeze back in severe winters. Green ash is sus- 
ceptible to damage by borers. 

A good windbreak showld be designed according to 
the intended purpose of the planting. Specific informa- 
tion on design, establishment, and care of windbreaks 
is available from foresters of the Soil Conservation Serv- 
ice and the Extension Service. 

The soils in Jefferson Connty are grouped according 
to the characteristics that affect tree growth. The soil 
series represented in the windbreak suitability groups are 
named in the description of the group, but this does not 
mean that all the soils of a given series appear in that, 
group. To find the names of all the soils in a group 
refer to the “Guide to Mapping Units” at the back of 
this survey. The growth and survival under normal 
weather conditions and care are similar for the soils in 
any one group. Following is a brief description of each 
windbreak group in Jefferson County and the trees and 
shrubs suitable for planting in cach group. 


SILTY TO CLAYEY WINDBREAK SUITABILITY GROUP 


This group consists of deep and moderately deep, well 
drained, moderately well drained, and somewhat poorly 
drained soils on bottom land, benches, and uplands. These 
are soils of the Benfield, Burchard, Butler, Crete, Edalgo, 
Geary, Hastings, Hobbs, Hord, Jansen, Lancaster, Mal- 
colm, Mayberry, and Morrill series. Their surface layer 
ranges from loam to silty clay loam, and their subsoil 


from silt loam to clay. The deep soils are underlain by 
loess or alluvium, and the moderately deep soils by lime- 
stone, sandstone, or gravel. Slopes range from nearly 
level to very steep. 

Potential survival and growth of adapted species are 
good on this site. Drought and moisture competition from 
weeds and ‘grasses are the principal limitations. Erosion 
is a hazard in sloping areas. 

Conifers suitable for planting are eastern redcedar, 
Rocky Mountain juniper, ponderosa pine, Austrian pine, 
and Scotch pine. A suitable low broadilead is Russian miul- 
berry. Suitable tall broadleaf trees are hackberry, honey- 
locust, bur oak, green ash, and boxelder, Suitable shrubs 
are lilac, cottoneaster, honeysuckle, chokecherry, and 
American plum. 


MODERATELY WET WINDBREAK SUITABILITY GROUP 


This group consists of deep, nearly level,. moderately 
well drained soils in the Cass and Hobbs series. All ave on 
bottom land. The water table is high, and short duration 
flooding is frequent. The surface layer is loam or silt loam, 
and the subsoil and underlying material range from silt 
loam to sandy loam. 

These soils are well suited to tree plantings if the 
species selected tolerates occasional wetness. Establishing 
the trees and cultivating between the rows can be difficult 
during wet years because herbaceous vegetation is abun- 
dant and persistent, 

Conifers suitable for planting are eastern redcedar 
and Austrian pine. A. siitable low broadleaf is Russian 
mulberry. Suitable tall broadleaf trees are honeylocust, 
green ash, cottonwood, golden willow, and white willow. 
Suitable shrubs are red-osier dogwood, buffaloberry, 
chokecherry, and American plum. 


SHALLOW WINDBREAK SUITABILITY GROUP : 
This group consists of shallow, well-drained soils o 
uplands. These soils are in the Fledville, Kipson, and 
Meadin series. Their surface layer is loam or silt loam, 
and the underlying material is limestone, sandstone, or 
gravel. Slopes are strong to steep. A limited root zone 
and low available water capacity are the main limita- 
tions. Trees planted on this site are subject to drought 
in most years. The only species suitable for planting is 
eastern redcedar. 


UNDESIRABLE WINDBREAK SUITABILITY GROUP 


This group consists of Rough stony land, Silty alluvial 
land, Sandy alluvial land, and Wet alluvial land. AI 
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Honeylocust Cottonwood Russian-olive Boxelder Russian mulberry 
Relative Average Relative Average Relative Average Relative Average | Relative Average 
vigor | height vigor height vigor height vigor height vigor height 
Ft. Ft, Ft, Fi. , Ft. 
Cood_- 2. ---- 28 | Poor._-.___- QY Pairoin 2503 213) Qed. se ee. ee (?) Isxeellent Cee 20 
Good_..- 2 - 33 | Good_.___- 54 | Poor.__-._- (1) Excellent... 18 | Excellent. ____ 27 
Poor. 2-2-2. | Q) Poor_.--_-- () Poor_..-.-- (1) OOr_.------- () Poor....2---- () 


2 Insufficient available data. 


have a wide range of texture. All are flooded too fre- 
quently, are too wet for establishing tree plantings 
satisfactorily, and are too shallow for machine planting. 
None are suited to windbreak plantings. Some tree and 
shrub species that tolerate wetness can be planted in some 
recreational and wildlife areas. 


Management of the Soils for Wildlife ° 


The natural wildlife habitat and the availability of 
water make Jefferson County attractive to the sports- 
man and the camper. Alexandria Lakes near Powell, 
Crystal Springs near Fairbury, the Little Blue River, 
Rose Creek, and the numerous watershed structures pro- 
vide excellent waters for fishing and excellent areas for 
campsites nearby. Upland game birds are hunted through- 
out the county. Deer are mainly along the major streams 
and the wooded intermittent drainagewaye. 

Wildlife management requires 2 knowledge of soils 
and the kinds of vegetation. The kind, amount, and dis- 
tribution of vegetation largely determine the kinds and 
numbers of wildlife that can be produced and main- 
tained. Fertility and topography affect the wildlife car- 
rying capacity of an area. Fertile soils generally produce 
more wildlife. Water drained from such soils generally 
produces more fish than water drained from infertile 
soils. Topography affects wildlife through its influence 
on how the land is used. Rough, stesp areas can be 
hazardous to livestock and are unsuitable for crop pro- 
duction, but undisturbed vegetation in such areas is val- 
uable to wildlife. If vegetation is lacking in such areas, 
it can often be established. 

Permeability and water dntake rate are important soil 
characteristics in constructing dams for fish and in de- 
veloping and maintaining wetland wildlife habitat for 
waterfowl. Marshy areas are suitable for the development 
of aquatic and semiaquatic habitat for waterfowl and 
some species of furbearers, 

Soils that have the largest wiidlife population do not 
necessarily rate highest in suitability for producing wald- 
lufe. The best soils for farming are intensively managed 
for crops, not for wildlife. 

In the following paragraphs the kinds of wildlife, the 
habitat, and the potential for recreation in the soil asso- 
ciations in the county are described. For descriptions of 
the associations and general information about the soils 


‘Prepared by Roserr J. Lemarre, conservation biologist, and 
JAMES W. Carr, Jr, forester, Soil Conservation Service. 


and their use and management, refer to the section “Gen- 
eral Soil Map.” 

Wooded tracts on bottom Jand of the Hobbs-Hord- 
Cass soil association and the edge vegetation along 
streams provide habitat for songbirds, deer, bobwhite, 
squirrel, cottontail, mourning dove, and other game spe- 
cies. his soil association furnishes abundant habitat for 
some furbearers, such as raccoon, opossum, and coyote. 
It is also inhabited by furbearers, such as mink, muskrat, 
and beaver, that require water. In places water is scarce. 
Marshy areas are used by waterfowl, mainly during 
spring and fall migration periods. The most important 
fishery in Jefferson County is the Little Blue River, 
which contains catfish, bullhead, and carp. The popula- 
tion of wild turkeys stocked by the Nebraska Game and 
Parks Commission in the drainage of the Little Blue 
River in Thayer County, directly west of Jefferson 
County, is likely to increase and spread into Jefferson 
County. 

Soils in the Little Blue River Valley in the Hobbs- 
Hord-Cass association are among the poorest in the 
county for ‘building sites and recreation activities. Some 
parts, however, offer possibilities for recreational devel- 
opment. Poor drainage and the hazard of flooding are 
limitations. Historic sites on this association would add 
interest to an area that could be used for recreation. 

The Crete-Mayberry soil association, which dominates 
in.the uplands in nearly half the county, is cut by many 
drainageways. It is intensively cultivated, and nearly 
30 percent is irrigated. Habitat for bobwhite is very 
good; the southeastern part of Nebraska is the best quail 
range in the State. The northern part of this associa- 
tion is rated as good pheasant range, but the southern 
part is considered only fair. Grain sorghum, corn, and 
wheat provide an excellent supply of food for pheasant 
and bobwhite. Cottontails are abundant, particularly 
where woody and brushy draws dissect the area. 

Topography and habitat for wildlife are varied on the 
gently sloping to moderately steep Morrill-Burchard soil 
association. The many small draws that dissect the asso- 
ciation provide numerous odd-shaped areas that have 
undisturbed shrubby, grassy, and herbaceous vegetation. 
These areas are important to many wildlife species. The 
stream valleys that drain this association are generally 
wooded and provide habitat for squirrel, bobwhite, cot- 
tontail, deer, mourning dove, and a number of other birds 
and mammals, 

The Geary-Flastings soil asociation is mainly in the 
southwestern part of the county, north of Rose Creek. A 
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large part is cultivated, but brushy draws enhance its 
value for wildlife, particularly for bobwhite and cotton- 
tail. 

A large part of the Geary-Jansen soil association is 
not well suited to crops, Many odd-shaped areas are in 
native grass interspersed. with cultivated tracts and woody 
draws. ‘This mixtnre makes a desirable habitat for both 
game and nongame species of wildhife. Important game 
species on this association are deer, bobwhite, squirrel, 
cottontail, and pheasant. 

The steep Benfield-Kipson soil association is mainly in 
the southwest corner of the county. It is mostly grass- 
land interspersed with fingers of woodland and brush 
that extend into the lower parts of drainageways. bn- 
portant game species are bobwhite, deer, cottontail, 
mourning dove, and squirrel. 

The Lancaster-Hedville soil association is in the south- 
ern part of the county. Some Lancaster soils are culti- 
vated, but the Hedville soils are predominantly in native 
grass. Wooded areas along some drainageways provide 
habitat chiefly for bobwhite and cottontail and also for 
deer, mourning dove, and pheasant. 

Prairie chickens are an important game bird on the 
large areas of native grassland on the Lancaster-Hedville, 
Benfield-Kipson, and Geary-Jansen associations, mainly 
in the southeastern part of the county. 

Ponds in the county are suitable only for warm-water 
fish, such as bluegill, bass, and catfish (fig. 20). excessive 


turbidity, caused by suspended particles of clay and silt, 
is a major concern in many ponds, particularly if little 
conservation work has been done above the pond and if 
the watershed has clayey soils. 

Wildlife is a product of soil and water. The capacity 
of each individual area for producing wildlife depends 
on the habitat provided. If grasslands are plowed and 
used for cultivated crops, cover is destroyed for some 
kinds of animals and _an improved food snpply is made 
available for others. Planting trees and shrubs in field 
and farmstead windbreaks and constructing farm ponds 
provides additional opportunities for improving habitat 
for wildlife. Elerbaceous and woody plantings around 
ponds supply cover. Proper stocking and proper man- 
agement can produce a sustained annual crop of fish. 

Some land is better suited to wildlife than to crops. 
By protecting the natural cover, or by establishing a 
needed cover, conditions can then be improved for pro- 
ducing and maintaining any wildlife species. 

Table 4 rates the potential of the soil associations for 
producing various kinds of vegetation. The ratings of 
good, fair, poor and very poor relate to the characteristics 
in each association that affect ite suitability for producing 
the kinds of vegetation needed for wildlife habitat. 
Table 4 also shows the habitat needed for Important 
game species. A rating of high or medewm means that 
the particular vegetation is essential in the habitat of the 
specified game species. 


Figure 20.—Pond in Crete-Mayberry association used for recreation and wildlife. 
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Taste 4.—Soil associations rated for major kinds of wildlife habitat, and wildlife habitat rated for kinds of game 


Soil association 


Suitability for producing— 


Woody plants 


Herbaceous plants 


Grain and seed crops Aquatic habitat 


Hobbs-Hord-Cass__.2-_------_-- Good__...----------- Good____------------ GrOOd) 208 gee ae Very poor. 
Crete-Mayberry__...-.-.-------- GO0d Leto ten Good. sure seen es! Poor to good__-------- Q). 

Morrill-Burchard__-_ Fair to good_..------- Biles ccs sess POOP: 22. eupeeeaeaee Very poor. 
Geary-Hastings..-..-.-.-_-_.2-_- Fair to good__-_--..-.- Fair to good__-_---.-- Fair to good_--_-.---- Very poor. 
Benfield-Kipson_._..22---._--_-- Poor__..-.----------- Faire. osccccccscecsce Very poor___.-------- Very poor. 
Laneaster-Hedville_. 22.22. Poor to fair...--.----- Wise: Gacaeee ees Very poor to poor____- Very poor. 


Kinds of game 


Wildlife habitat 


Woody plants 


Herbaceous plants Grain and seed crops 


Food Cover Foo Cover # Cover 
Pheasant__.----. 2+. Low. 2-2-8 Highs-ssasscnee THighi wos. occa Hogh.. eceogee Tl opera ares tees High. 
Bobwhite quail._-..2-__ Low. _...----- Highe seth. 02 Wighs-c.oesn<2e 10) a er Highs soso3s 4-0. Low. 
DOC os cee alk eS High2cuore ooo Highve seine 520 Medium 2_._._-- LOWedessdenese Highiesoccecnee Low 
WitenOWliccctotes2oee octet cote lee ceek eee monewic sah ewe eee eceeemeseomeree igh eoo i. cose 


1 Fair on Butler soils, a small area of this association. 
2 Medium for white-tailed deer; high for mule deer. 
3 For dabbling ducks and geese, principally in spring and fall. 


Landowners interested in wildlife can develop areas 
for their own use or for use by sportsmen and can often 
realize an economic return from such developments. Good 
hunting, fishing, and recreational areas are in increasing 
demand and justify lease payments by interested sports- 
men. 

Duck blinds in marshes, facilities for fishing and wp- 
land game hunting, and cabin and scenic areas are spe- 
cial areas of development. Small, odd-shaped or isolated 
areas in almost all the soil associations in the county are 
ideal for developing wildlife habitat. At a minimum, they 
can be developed for the individual landowner’s enjoy- 
ment. Larger tracts suited to special hunting or other 
types of recreation can be usecl as an economic invest- 
ment. 

Technical assistance in planning wildlife areas, or 
assistance in planning and applying of conservation prac- 
tices for developing outdoor recreation facilities can be 
obtained from the Soil Conservation Service in Fairbury, 
Nebraska. Additional information and assistance can be 
obtained from the Nebraska Game and Parks Commis- 
sion, Bureau of Sport Fisheries and Wildlife, and from 
the Federal Eixtension Service. 


Engineering Evaluation of the Soils ° 


Some soil properties are of special interest to engi- 
neers because they affect the construction and mainte- 
nance of roads, airports, pipelines, building foundations, 
facilities for water storage, erosion control structures, 
drainage systems, and sewage disposal systems. Among 
the soil properties most important to engineers are 

*This section was prepared by Jouw EF. OvERING, area engineer, 
Rozexrt S. Po.tock, soil scientist, and Rosert J. Freprickson, 


civil engineer, Soil Conservation Service, and Writtam J. Ramsey, 
Division of Materials and Tests, Nebraska Department of Roads. 


particle size, permeability, shear strength, compressibil- 
ity, compaction characteristics, and plasticity. Site con- 
ditions, such as depth to the water table, depth to sand 
and gravel, depth to bedrock, and topography are also 
important. 

Data in this section can be used in determining— 


1. Possible sites for industrial, commercial, residen- 
tial, and recreational development. 

2. Airport locations and preliminary routes for 
highways and underground utilities. 

3. Possible sites for drainage systems, farm ponds, 
irrigation systems, and sewage and feedlot run- 
off disposal systems. 

4, Sites for borrow materials for highway embank- 
ment and for highway subbase, base, and sur- 
face courses. 

5. Drainage areas and volumes of surface runoff 
for bridge and culvert design. 

6. Maintenance of structures and vegetation. 

7. Detailed investigation needed at construction 
site. 

8. Possible corrosion of underground structures. 


With the soil map for identification of soil areas, the 
data and interpretations in tables 5, 6, and 7 can be use- 
ful for many purposes. It should be emphasized, how- 
ever, that these interpretations will not eliminate the 
need for sampling at the site of specific engineering 
works involving heavy loads and excavations deeper than 
the depths of layers here reported. Estimates and inter- 
pretations apply to a depth of 5 feet. In approximately 
90 percent of the county the soils are deep enough that 
bedrock does not affect their use. Hedville, Lancaster, 
Edalgo, Benfield, and Kipson soils have bedrock at a 
depth of less than 3 feet. In each mapping unit, how- 
ever, are small areas of included soils. 
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TABLE 5.—Hnguneering 


[Tests performed by the Nebraska Department of Roads in accordance 


Mechanical analysis ! 
| 
Report Percentage passing sieve-— 
Soil name and location Parent material number Depth 
| No. 4 | No. 10 

14 in. 1 in. 34 in. % in. (4.7 (2.0 

mm.) mm.) 
Crete silt loam: aches 

200 feet, south and 200 feet | Loess. $68-79 090 Wiienetedleoe ec elie tls s kee ol aoe eed eetecasd 
east of NW. corner of sec. S$68-80 1OR20 is coc eoswe towed Veli ooo Petes Eeeeseds 
26, T. 3 N., R. 2 E. $68-81 99-35 |oseeween | Soca eede|setceied|beotes bleeeoeed 100 
(Modal) S68-82 95272" |esanseweloceooeds|Steceenc be seusas|aeececes| aacemees 

Edalgo silty clay loam: 

50 feet east and 150 feet | Variegated clayey S68-89 0-7 100 98 98 97 96 95 
south of N. quarter corner shales of the S$68-90 11324. |o22Goes 2 .c2cc a |soeceacs lene cccs| 2ee estes 100 
of sec, 23, T. 1 N., R. 4 EL lower Dakota S68-91 298-59 | coos wtlecsseeed|seneeeas| eee cosine 100 99 
(Modal) Formation. 

Geary silty clay loam: 

0.2 mile west and 50 feet | Loveland Loess. 868-95 ORT, nesccceclscncoscc wot ses sated elescesscs|scecesas 
north of SE. corner of sec. 868-96 15=28 |oonacade|4esccouc see seen eee cous 100 99 
31, T. 2 N, RR. 1 &E. S68-97 05a te ele eed etectde dene cee elceuicke|seasscee 
(Modal) 

Jansen loam: 

0.1 mile west and 25 feet | Loess or alluvium 868-86 210 |eteten let e ce coda beeen calesetaccs 100 
north of SI. corner of sec. outwash. $68-87 18-24: |cmsceana| ewsneeed|ajecetecelsatene st 100 99 
26, T. 2 N., R. 2 E. 868-88 32-40 100 98 97 95 87 67 
(Modal) 

Lancaster loam: 

0.1 mile west and 50 feet | Reworked loamy $68-92 40210 Vocecssstlecentece|sueccoeclsSesesoelbeseecns 100 
south of NE. corner of see. material over $68-93 TO21S> | rcce ote Bose bee Se eee teeta tee ceeceleasc cess, 
22, T. 1 N, R. 1 FE. bedded sandstone | S68-94 26-49 |osossccclecesecac|scectucs 100 99 99 
(Modal) and shale of the 

Dakota Forma- 
tion. 
Mayberry silty clay loam: 

0.15 mile west and 50 feet | Reworked till. 868-83 0-10) teeeeseud|eeeecees feet eyere eee Sete ed See e aad 
north of SE. corner of sec. 868-84 19 = 04 cess ea tcaces | Se ee set eee dared 100 99 
16, T. 1 N, R. 4 E. 868-85 8002) lave cs sjoeceen de eae eel pee eee eee omer 100 
(Modal. Minimal subsoil 
development) 

Morrill clay loam: 

0.3 mile south and 50 feet | Reworked till. 868-76 0-10 ooo eee we eee eee salen ea 
north .of NW. corner of 868-77 13-24 | 225 Soe sceese ee lecaseans|scsecescl2assacdelsusceess 
sec. 17, T. 3 N., R. 2 HE. S68-78 SOS4S Wwe Dek te el beeen ees Ewensand| oles ee 100 
(Modal. Minimal subsoil 
development) 


1 Mechanical analysis according to AASHO Designation T 88-57(1). Results by this procedure may differ somewhat from results 
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by 
the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 
millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser 
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test data 
with standard procedures of the American Association of State Highway Officials (AASITO)] 
Mechanical analysis |—Continued Classification 
Percentage passing sieve—Continued Percentage smaller than— Liquid | Plasticity 
= limit index . 
AASHO Unified 
No. 40 No. 60 ; No. 200 0.05 0.02 0.005 0.002 
(0.42 mm.) (0.25 (0.074 mm. mim. mm. mm, 
mm.) mm.) 
Percent 
Lets sheet pce ede eee eee ie 100 92 56 32 23 36 16 | A-6(10) CL 
en ee. ee ee 100 92 74 53 46 64 36 | A-7-6(20) CH. 
99 99 98 88 68 38 28 52 30 | A~7-6(18) CH 
JoeB Deseo esees 100 89 66 3 22 44 21 | A-7-6(13) CL 
93 92 75 65 46 31 26 38 14 | A-G6(10) ML-CL 
98 97 88 84 73 58 52 57 32 | A-7-6(19) CIL 
98 98 95 88 84 69 60 53 32 | A-7-6(19) Ci 
Easeeee Sees Genk eee ee 99 94 57 33 27 46 20 | A-7-6(13) ML-CL 
98 98 96 8& 66 45 40 55 35 | A-7-6(19) CH 
eeneedteleGectleckosees™ 99 92 66 49 43 59 34 | A-7-6(20) CH 
91 84 77 72 36 19 14 36 15 | A-6(10) CL 
83 76 69 64 45 30 26 42 21 | A-7-6(12) CL 
33 27 19 15 11 8 6 28 12 | A-2-6(0) SC 
98 97 86 66 40 25 18 35 14 | A-6(10) CL 
Sats ees ce ceo 100 91 74 44 31 26 36 15 | A-6(10) CL 
98 98 95 88 57 36 29 36 20 | A-6(12) CL 
98 94 84 74 47 24. 18 39 18 | A-6(11) CL 
98 90 77 70 58 45 40 49 28 | A-7-6(17) CL 
97 92 77 69 52 33 27 40 23 ; A-6(13) CL 
99 98 86 72 45 27 22 40 17 | A-6(11) CL 
99 99 86 72 47 29 24. 38 20 | A-6(12) CL 
99 98 90 82 51 36 31 44. 23 | A-7-6(14) CL 


than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in the table are not 
suitable for naming textural classes of soils. 

2 This sample represents the rock formation after preparation of laboratory samples, which may include crushing, grinding, and sieving 
to obtain a fine-grained soil sample. See narrative for additional description of the rock, 
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TABLE 6.—Estimates of soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
for referring to other series that appear in the first column of 


Depth to— Depth Classification 
from pe 
Soil series and map symbols } surface 
Seasonal; Sand, (typical USDA texture Unified } AASHO! 
high mixed profile) 
water | sand and 
table | gravel, or 
bedrock 
1 
Feet Feet Inches 
Benfield: BfB2, BFC, BfC2, BfD-._----- () 1. 5-3. 5 0-12 | Silty clay loam...-.------. CL or CIT A~7 or A-6 
* 12-24 | Silty clay....------------- CH or Cl A-7 
24-36 | Interbedded limestone and 
shale. | 
i 
Burchard: BdB, BdC, BdC3, BdE_~-.-. >10 >10 0-14 | Clay loam_.-------------- CL A-7 or A-6 
14-32 | Silty clay loam_..--------- CL or ML-CL A-7 or A-6 
32-60 | Clay loam_.----.--------- CL A-7 or A-G 
Butler: Buiceseeeoevceucsecdesieeekels ;  >10 >10 0-11 | Silty loam_._-------------- CL or ML A-6 or A-4 
| 11-40 | Clayescccs tebe oecesece CH A-7 
40-46 | Silty clay loam__---------- CL or ML-CL | A-7 or A-6 
46-60 | Silt loam..--------------- CL or ML A-6 or A-4 
Cass? ~Cmy 20miicch neceateccoescoseens 3-6 4-12 0-16 | Loam__.----------------- ML or CL A-4. 
16-33 | Fine sandy loam_._.------ SM or ML A-4 
33-60 | Loamy sand__-.---------- SM A-2 
Crete: 
Ce, (Cek, CeCinnssccacsseceeeeeeceues 4>10 >10 O-10 | Silt loam....--.---------- CL or ML A-6 or A-4 
| 10-29 | Silty clay_....-..-----..-- CHL A-7 
29-35 | Silty clay loam__.--..----- CL or CH A-7 or A-6 
35-60 | Silt loam. ...------------ CL or ML A-6 or A-4 
ChB 2 nwoceesee conc teeeencoee st eedics >10 >10 0-6 | Silty clay loam_...-------- CL or ML A-7 or A-6 
6-23 | Silty clay ---..-.----__--- CH. A-7 
23-29 | Silty clay loam. ...-..---- CL or CH A~7 or A-6 
29-60 | Silt loam ._.-------------- CL or ML A-6 or A-4 
lidalgo: EdB2, EdC_...--------------- >10 | 1. 5-3. 5 0-11 | Silty clay loam____-------- CL or ML A-7 or A-6 
11-28 } Silty clay.--.------------- CH A-7 
28-60 | Clay (shale)...----------- CH A-7 
*Geary: GeB, GeB2, GeC, GeC3, GeE, >10 >10 0-11 | Silty clay loam_.._-------- CL or ML A-7 or A-6 
GJC, GJC2, GJC3, GJE. 11-42 | Silty clay loam_....-.--~_- CL or CH A-7 or A-6 
For Jansen part of GJC, GJC2, 42-60 | Silty clay loam_--_-_------ CL or CH A-7 or A-6 
GJC3, and GJE, see Jansen 
series. 
Gravel pits: GP. 
No valid estimates can be made. 
Onsite determination needed. 
Hastings: 
HsA, HsB, HsC..-_...------------ >10 >10 0-14 | Silt loam_._..--.--------- CL or ML A-6 or A-4 
14-38 | Silty clay loam.-_--.------- CL or CH A-7 or A-6 
38-60 | Silt loam._._..----------- CL or ML A-6 or A-4 
HEB? HtG3 -coscuce ee eetconceses >10 >10 0-5 Silty clay loam..---------- CL or CH A-7 or A-6 
5-29 | Silty clay loam_.-.-------- CL or ML A-6 or A-4 
29-60 | Silt loam________.-------- CL or ML A-6 or A-4: 
Hedville? AvE 2ceeunceeeeesosshes'sease 2>10 | 0.5-L 5 0-8. | Lodmecessicscceccsseceus CL or ML, SC | A-6, A-4 
8-14 | Sandy loam_...----------- SM A-2 or A-4 
14-30 | Sandstone and sandy shale. 
Hobbs: 2Hb, Hb, HbA ..---.--------- 10-20 3-20 0-26 | Silt loam___-.------------ CL or ML A~4. or A-6 
26-60 | Silt loam..-.---------~--- CL or ML A-4 or A-6 
Hord: Hd, HdA_--------------------- 15-30 >15 0-16 | Silt loam__..------------- CL or ML A-4 or A-6 
16-60 | Silt loam____-_-_---.------ CL or ML A-4 or A-6 


Footnotes at end of table. 
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
this table. The symbol > means greater than; < means less than] 


Percentage of material less than 3 inches passing sieve— 


No, 4 


3100 
100 


3 90-100 


100 

100 

100 

100 

100 

100 
390-100 
95-100 
100 

100 


100 
100 


| 


No. 10 


No. 40 


97-100 
89-100 


85-100 
80-100 
80-100 


97-100 

100 
97-100 
97-100 


75-95 
95-100 


55-75 


98-100 
98-100 
98-100 
98-100 


98-100 
98-100 
98-100 
98-100 


90-100 
90-100 


95-100 
95-100 
90-100 


93-100 
93-100 
93-100 
93-100 
93-100 
93-100 


80-100 
50-75 

90-100 
90-100 


90-100 
90-100 


No. 200 


95-100 
89-100 


65-98 
75-100 
65-98 


95-100 
98-100 
95-100 
95-100 


51-65 
40-55 
13-30 


95-100 
97-100 
95-100 
95-100 


97-100 
97-100 
97-100 
95-100 


75-100 
90-100 


90-100 
90-100 
85-100 


95-100 
98-100 
95-100 
98-100 
98-100 
95-100 


45-65 
20-45 
95-100 
95-100 


95-100 
95~100 


Percent 
finer than 
0.002 mm. 


27-40 
40-55 


27-38 
27-40 
27-38 


18-27 
27-40 
18-27 
27-40 
27-40 
18-27 


8-20 
4-14 
15-27 
18-27 


15-27 
20-27 


Permea- 
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Inches per hour 
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22-0. 24 
18-0, 20 
20-0, 22 
21-0. 23 
18-0. 20 
20-0. 22 


20-0. 22 
12-0. 14 


2S SSssse 


22-0, 24 
22-0, 24 


22-0, 24 
20-0. 22 


eS SS 


Shrink-swell potential 


Moderate to high. 
High to moderate. 


Moderate. 
Moderate. 
Moderate. 


Low. 

Very high. 
Moderate. 

Low to moderate. 


Low. 
Very low to none. 
Very low to none. 


Moderate. 
High. 

Moderate. 
Moderate. 


Moderate. 
High. 

Moderate. 
Moderate. 


Moderate. 


High. 


Moderate. 
High. 
Moderate to high. 


Moderate. 
High, 
Moderate, 
High. 
Moderate. 
Moderate. 


Low. 
Low. 
Low. 


Moderate. 


Low. 
Moderate. 


Classification 
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TABLE 6.—Estimates of soil properties 
Depth to— Depth 
from 
Soil series and map symbols surface : : 
Seasonal) Sand, (typical USDA texture Unified 1 
high mixed profile) 
water | sand and 
table | gravel, or 
bedrock 
Feet Feet Trehes : 
Jansen: JaB, JaB2, JaC____.--------- >10) 1.5-38.5 0-10 | Loam_...--.------------- CL, ML 
10-13 | Clay loam_...--.- 2-2-2 - 4 
13-32 | Sandy clay loam__.___---_- CL 
| 32-60 | Sand and gravel_..____-__- SP, SW 
Wipson? KsDicseotecceedusieecsedasks 2 >10 0. 5-1. 5 0-15 | Silt loam. .---.-2--2-2-2e CL or ML 
15-28 | Interbedded limestone and 
shale. 
*Lancaster: LeB2, LcC, LanC3, LEE__- (1) 2-3, 5 0-10 | Loam__-_---------------- CL, ML 
For Edalgo part of LEE, see Edalgo 10-26 | Clay loam_.i.-2=----.---- CL 
series. 26-48 | Sandstone and sandy shale. 
Maleolm: MnC2_.._---------.---.---- >10 2-8 0-23 | Silt loam_.___-_-_._.-_--2- CL or MI. 
23-60 | Very fine sandy loam_-—-_-_- ML 
Mayberry: 
MaaB2, MaaCnw2 ccceceeecbecccand >10 >10 0-13 | Silty clay loam_.________~- CL or ML-CL 
13-42 | Silty clay..----.---------- CL or CH 
42-60 | Silty clay loam_-.---..-.-- CL or ML 
MadG3oecc0 cet e lost be ee ewe >10 >10 0-5 ClaVod So eed ce icc. CH or Cl 
5-82 | Silty clay_-..._...___--___ CH or CL 
32-60 | Silty clay loam_..._______- CL or ML 
Meadin: MwD-_-_.-.------------------ >10} 05-15 055| oat occ cnn ccesle wees CL, ML 
5-18 | Gravelly sandy loam______- SM or SC 
18-44 | Sand and gravel__._____.-.- SP or SP-SM 
Morrill: MrB, MrB2, MrC, MrE, MC3. >10 >10 0-42 | Clay loam._..---.-------- CL 
42-60 | Clay loam_.-_------------ CL 
Rough stony land: Rv. 
No valid estimates can be made. On- 
site determinations needed. 
Sandy alluvial land: Sx. 
No valid estimates can he made. On- 
site determinations needed. 
Silty alluvial land: Sy. 
No valid estimates can be made. On- 
site determinations needed. 
Wet alluvial land: Wx. | 
No valid estimates can be made. On- 
site determinations needed. 


1 Where two or more classifications are shown, the classification listed first is the most common. 
2 Limited supply of water of high mineral content. 


Pe Pe aad arg 


AASHO1 


A-4 or A-6 
A-7 or A-6 
A-6 

A-3 or A-2 
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Percentage of material less than 3 inches passing sieve— 


No. 4 


3 89-100 


90-100 


90-100 
85-100 


3 100 | 


3 89-100 
98-100 


100 
100 


3100 
100 
100 
100 
100 
100 


3 90-100 
85-100 
90-100 


5100 
100 


No, 10 


No. 40 


85-100 
80-100 
80-100 
30-50 


90-100 


83-100 
90-100 


95-100 
60-95 


98-100 
98-100 
95-100 
98-100 
98-100 
95-100 


80-100 
45-85 
40-75 


90-100 
90-100 


3 Less than 5 percent coarse fragments. 
4 Possibility of no available ground water in an isolated area of this soil in the west-central part of the county. 


No. 200 


51-80 
65-85 
51-70 

3-20 


85-100 


65-85 
70-90 


90-100 
51-75 


75-100 
75-100 
75-100 
75-100 
75-100 
75-100 


51-65 
10-45 
8-15 


65-90 
65-90 


Percent 
finer than 
0.002 mm. 


Permea- 
bility 


Available 
water 
capacity 


Shrink-swell potential 


8-18 
27-38 
20-34 

0-7 


12-24 


10-25 
27-38 
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8-15 
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40-55 
40-55 
27-36 
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4-12 
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Moderate 
Moderate. 
Moderate. 
Low. 


Low. 


Low to moderate. 
Moderate 


Low. 
Low. S 


Moderate. 
High. 
Moderate. 
High. 
High. 
Moderate 
Low. 


Low. 
Low. 


Moderate. 
Moderate. 
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TaBLe 7.—Engineering 


An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils 
for referring to other series that appear in the first column of this table. Absence of 


Suitability as source of— Soil properties affecting— 
Soil series and Road subgrade 
map symbols Sand or Road fill Highway Foundations 
Topsoil mixed sand location 
and gravel Paved Gravel 
surface surface | 
—| | 
Benfield: BfB2, BfC, | Fair -..--._}| ()_---.-__. Poor. -.-- Good __..-- Poor: less Moderate sus- Uncompressible 
BfC2, BID. than 3 feet ceptibility to bedrock; pos- 
to bedrock. frost action; sible sliding 
2 to 3.5 feet at soil-bed- 
to bedrock; rock contact. 
can be used 
for fill. 
Burchard: Bd B, Pitiec eee! (Qekcnede'se Poor...---- Good __.-_. Fair: moder- High suscepti- Bearing capac- 
BdC, BdC3, BdE. ate shrink- bility to frost ity dependent 
swell action; erodi- | on density 
potential. bility of | and moisture; 
slopes; com- , subject to 
paction con- frost action; 
trol needed. moderate 
shrink-swell 
potential. 
Butler: Bulw----_--- Good ___.-- Muccecueee Poor_..-.-- Good _.---- Fair to poor: Moderate sus- Subject to 
very high ceptibility to ponding; 
shrink-swell frost action; bearing 
potential. surface pond- capacity de- 
ing may re- pendent on 
quire mini- density. 
mum fills; 
erodibility 
of slopes; 
compaction 
control 
needed. 

Cass: Cm, 2Cm_-_---.| Good _-_--- Fair below | Fair.---- - Good to Fair to good -._-_] High suscepti- Good bearing 
3 feet for fair. bility to capacity if 
sand. frost action; sand is con- 

erodibility of fined ; pos- 

slopes; depth sible flooding 
to water and seepage; 
table may be trenches may 
too shallow. cave or slide. 

Crete: Ce, CeA, CeC, | Good; fair iC) eee eer, POOP sccunws Good _._. Fair to poor: Moderate sus- Bearing ca- 

CrB2. on eroded high shrink- ceptibility to pacity de- 
soils, swell poten- frost action; pendent on 

tial. erodibility of density; 
slopes; com- possible frost 

paction con- action; high 
trol needed. shrink-swell 

potential. 

| 


Footnotes at end of table. 


interpretations 


JEFFERSON COUNTY, NEBRASKA 


in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
an entry indicates that propertics are too variable for reliable estimates to be made] 


Soil properties affecting—Continued 


Limitation for sewage disposal 


Good stability; 
good workability; 
impervious; 
compaction con- 
trol needed. 


Fair to good sta- 
bility’; imper- 
vious; compac- 
tion control 
needed. 


Fair stability; low 
permeability if 
compacted; can 
be used for dug- 
outs in places, 


Good stability; 
impervious with 
compaction 
contra]. 


Low seepage -_ 


Low seepage; 
may be 
suitable for 
dugouts. 


High seepage 
potential 
above the 
water 
table. 


Low seepage__ 


Well drained__ 


Subject to 
occasional 
ponding; 
slow per- 
meability. 


Subject to 
occasional 
flooding; 
good inter- 
nal drain- 
age. 


Slow to mod- 
erate sur- 
face drain- 
age; slow 
permea- 
bility. 


High avail- 
able water 
capacity; 
erodibility 
of slopes. 


High avail- 
able water 
capacity; 
slow in- 
tuke rate; 
adequate 
drainage 
essential. 


Moderate to 
low avail- 
able water 
capacity ; 
subject to 
soil blowing 
and water 
erosion. 


High avail- 
able water 
capacity; 
slow intake 
rate; slopes 
subject to 
water 
erosion, 


Erodibility of 
slopes. 


Erodibility of 
diversion 
slopes. 


Erodibility of 
diversion 
slopes. 


Moderate 
erodibility 
of slopes. 


High erodi- 
bility 
where sub- 
soil is ex- 
posed; 
vegetation 
difficult to 
establish in 
places. 


Clayey soil 
that has 
poor work- 
ability; 
may have 
wet areas. 


Erodibility ; 
may lack 
fertility. 


Moderate to 
high erodi- 
bility; may 
Jack 
fertility. 


Severe: 
moderately 
slow per- 
meability; 
slopes. 


Moderate to 
severe: 
slow per- 
meability; 
subject to 
ponding. 


Slight if pro- 
tected from 
flooding; 
severe for 
possible 
contamina- 
tion of 
under- 
ground 
water. 


Moderate to 
severe: 
slow perme- 
ability; 
slopes. 


Embankments, Pond Agricultural Terraces and Crassed Sewage 
dikes, and levees reservoir area drainage Trrigation diversions waterways Filter fields lagoons 
Fair stability; im- Moderate Surface Low avail- Exodibility ; Moderate Severe: 2 to | Modcrate to 

pervious if prop- seepage | drainage able water bedrock. erodibility ; 3.5 feet to severe: 

erly compacted; potential may be ex- capacity ; may be ex- construc- bedrock; slopes; 

limited borrow. where bed- cessive; fair moderately posed in tion can low perme- dikes need- 
rock is ex- | — to poor in- deep over construc- expose bed- ability; ed to pro- 
posed ; ternal limestone tion. rock in slopes. vide ade- 
limestone drainage; and shale. places. quate 
layers may 2 to 3.5 depth over 
be jointed. feet to bed- bedrock. 

rock. 


Moderate to 
severe! 
slopes; 
compaction 
needed 
after ex- 
cavation. 


Slight:  re- 
quires pro- 
tection 
from pond- 
ing in 
places. 


Moderate to 
severe: 
subject to 
occasional 
flooding; 
lining 
needed for 
proper | 
functioning. 


Slight in less 
sloping 
areas ; 
severe in 
steeper 
Areas; 
compacted 
soil needed 
for cuts 
more than 
2.5 feet in 
depth. 
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TABLE 7.—Hngineering 


Soil series and 
map symbols 


Edalgo: EdB2, EdC_- 


*CGearv: GeB, GeB2, 
GeC, GeC3, GeE, 
GJC, GJC2,GJC3, 
GJE. 

For Jansen parts 
of GJIC, GJC2, 
GJC3, and GJE 
see Jansen series. 


Gravel pits: Gp. 

No valid estimates 
can be made. 
Onsite deter- 
mination 
needed. 


Hastings: HsA, HsB, 
HsC, HtB2, HtC3. 


Hedville: HvE__-.__. 


Hobls: 2Hb, Hb, HbA. 


Suitability as souree of— 


Road subgrade 


Soil properties affecting— 


Sand or Road fill Highway Foundations 
Topsoil mixed sand location 
and gravel Paved Gravel 
surface surface 
Fair... 22. Messecocce POOTS ocean Good _-_-.. Fair excava- Moderate sus- |Moderate sus- 
tion and ceptibility to ceptibility to 
compaction frost action; frost action? 
control shrink-swell 
needed; test stability of 
fill mav be cut slopes 
needed. may be in- 
adequate; 
compaction 
control 
needed. 

Fair; poor Poor; fair Poor..-.--- Good. ..--- Fair: mod- High suscepti- Fair bearing 
if slope is below 10 erate to high bility to frost capacity ; 
more feet for shrink-swell action; density 
than 15 sand, potential. erodibility variable; 
pereent. of slopes; subject to 

compaction frost action; 
control high shrink- 
needed; com- swell poten- 
pressible; tial. 
moderate to 

high shrink- 

swell poten- 

tial. 

Good; fair (ene Poor-.----- Good ..---- Fair: moder- High suscepti- Bearing ca- 
on eroded ate shrink- pility to frost pacity de- 
soils. swell poten- action; erodi- pendent on 

tial. bility of moisture and 
slopes; com- density ; 
paction con- subject to 
trol needed ; frost action; 
may be sub- moderate 
ject to exces- shrink-swell 
sive consoli- potential. 
dation. 

Fair; poor Fair for Fair below Good to Poor: less Susceptible to Sliding is 
below 15 sand and 3 feet, fair. than 1.5 feet frost action; possible on 
inches. below 3 poor to bedrock 2 erodibility of soil-bedrock 

feet if above. slopes; less contact. 
not than 2 feet to 
cemented. bedrock? 
Good__---- @) eee Fair to Good to Fair: compac- | High suscepti- Subject to con- 
poor, fair. tion control bility to frost solidation 
needed. action; flood- when wet and 


Footnotes at end of table. 


ing may 
require mini- 
mum fills. 


under load; 
subject to 
frost action. 


interpretations—Continued 
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Embankments, 
dikes, and levees 


Fair stability; 
impervious if 
compacted ; 
limited borrow; 
shale can be used 
for fills, 


Fair stability; 
impervious if 
compacted. 


Fair stability; 
impervious if 
compacted, 


| Fair stability; 
moderately 
pervious if 
compacted; 
limited borrow 
above 2 feet; 
investigate site 
for bedrock 
borrow area, 


Fair stability; good 
workability ; 
moderately 
pervious if 
compacted. 


Soil properties affecting—Continued 


Pond 
reservoir area 


Low seepage 
potential. 


Low seepage 
potential 
unless sand 
is encoun- 
tered, 


Low scepage 
potential if 


soilis com- | 


pacted. 


High seepage 
potential 
where 
bedrock is 
exposed. 


Moderate 
seepage 
potential. 


Agricultural 
drainage 


Moderate 
surface 
drainage; 
very slow 
permea- 
bility. 


Moderate to 
rapid sur- 
face drain- 
age; mod- 
erately 
slow per- 
meahility. 


Moderate to 
rapid sur- 
face drain- 
age; mod- 
erately 
slow per- 
meability, 


Rapid sur- 
face drain- 
age; 
moderate 
permea- 
bility. 


Well drained; 
occasional 
overflow 
on 2Hb; 
moderate 
permea- 
bility. 


Trrigation 


Water not 
generally 
available. 


High avail- 
able water 
capacity; 
moderately 
slow in- 
take rate; 
slopes, 


High avail- 
able water 
capacity; 
moderately 
slow intake 
rate; slopes 
erodible. 


Not suited: 
shallow 
soil; 
slopes. 


High avail- 
able water 
capacity; 
erodible on 
steeper 
slopes. 


Terraces and 
diversions 


High crodi- 
bility of 
slopes. 


Moderate 
erodibility 
of slopes, 


Moderately 
erodible 
slopes. 


Shallowness 
of steep 
soils; low 
fertility. 


Srodibility of 
diversion 
slopes. 


Grassed 
waterways 


High erodi- 
bility; slow 
permea- 
bility; low 
fertility. 


Erodibility 
and lack of 
fertility of 
exposed 
subsoil. 


Erodibility 
and lack of 
fertility of 
exposed 
subsoil. 


Shallowness 
of soils; 
erodibility 
of slopes; 
lack of 
fertility. 


Moderate 
erodibility. 


Limitation for sewage disposal 


| Moderate to 
severe: 
moderately 
slow per- 
meability ; 
slopes. 


Moderate to 
severe: 
moderately 
slow per- 
meahility ; 
slopes. 


Severe: 
shallow- 
ness to 
sandstone. 


Slight if 
protected 
from 
overflow. 


Sewage 
Filter fields lagoons 
Severe: slow | Moderate: 
permea- slopes. 
bility; 
slopes. 


Moderate to 
severe: 
slopes; 
compaction 
needed. 


Slight to 
severe: 
slopes; 
sealing or 
lining 
needed. 


Severe: 
slopes; 1 
foot to 2 
feet to 
bedrock; 
variable 
permea- 
bility. 


Moderate to 
severe: 
may be 
subject to 
overflow; 
needs seal- 
ing for 
proper 
functioning. 
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TasLE 7.—Hngineering 


Suitability as source of— Soil properties affecting— 
Soil series and Road subgrade 
map symbols Sand or Road fill Highway Foundations 
Topsoil mixed sand location 
and gravel Paved Gravel 
] surface surface 
Hord: Hd, HdA____-.- Good______ (heen Fair to Good to Fair: compac- | High suscepti- Subject to | 
| poor. fair. tion control bility to frost consolidation 
needed. action; erod- when wet and 

ible; com- under load. 
paction 
control 
needed. 

Jansen: JaB, JaB2, Good. __.-. Good Fair to Good to Good below 3 Susceptibility to | Good bearing 

Jac. below 3 good, fair, feet, fair frost action; capacity if 
feet. above. less than 3 sand below 3 

feet to sand feet is 
and gravel; confined. 
erodibility 
of slopes. 

Kipson: KsD..--...- Fair; poor (ees c eee ee Poor for Good___--. Poor: less Susceptibility Susceptible to 
below 15 ; surface than 1.5 feet to frost frost action? 
feet. soil; to bedrock. action; less 

variable than 1.5 feet 
on rock | to bedrock; 
surface, investigate 
site for bor- 
row source. 
*Lancaster: LoB2, Good; Investigate | Fair to Good to Poor: less than | Susceptibility Slab-on-grade 
LeC, LanC3, LEE. fair on site for poor. fair. 3 feet to bed- to frost subject to 
For Edalgo part eroded sand rock ;? includes action; high frost action; 
of LEE; see the soils. belaw 2 fine-grained erodibility ; seepage from 
Edalgo series. feet. soil, shale, less than 3 surface water 
sand, and feet to bed- possible? 
sandstone, rack. 

Malcolm: MnC2..--- Good to POOtsssoe ss Poor for Pale tact Fair: compac- | Susceptible to Good bearing 
fair. surface tion control frost action; capacity if 

soils; in- needed. high erodi- sandy soils 
vestiga- bility 2 are confined 
tion is and main- 
needed if tained in dry 
subsoil is condition. 

a source 

of borrow 

material, 


Footnotes at end of table. 
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Soil properties affecting—Continued 


Limitation for sewage disposal 


Embankments, 
dikes, and levees 


Fair stability; good 
workability; 
moderately 
pervious if 
compacted. 


Fair stability; 
impervious if 
borrow and 
compaction is 
controlled, 


Fair stability; fair 
workability; 
limited borrow. 


Fair stability; 
moderately 
pervious if com- 
pacted; limited 
borrow material. 


Fair stability; 
impervious if 
compacted. 


Pond 
reservoir area 


Moderate 
seepage 
potential. 


High seepage 
potential 
below 3 
feet. 


High seepage 
potential 
where 
bedrock is 
near 
surface. 


High seepage 
potential 
where bed- 
rock is 
exposed. 


High seepage 
potential. 


Agricultural 
drainage 


Slow to 
moderate 
surface 
drainage; 
moderate 
permea- 
bility. 


Moderate 
surface 
drainage; 
moderate 
permea- 
bility in 
subsoil and 
very rapid 
permea~ 
bility in 
underlying 
material. 


Rapid surface 
drainage; 
moderate 
permea- 
bility. 


Moderate to 
rapid sur- 
face drain- 
age; 
moderate 
permea- 
bility. 


Moderate sur- 
face drain- 
age; 
moderate 
permea- 
bility. 


Irrigation 


High avail- 
able water 
capacity; 
erodible on 
steeper 
slopes. 


Moderate 
available 
water 
capacity; 
erodible on 
steeper 
slopes. 


Not suited: 
shallow 
soils on 
slopes. 


Water gen- 
erally not 
available. 


Water gen- 
erally not 
available. 


Terraces and Grassed 
diversions waterways 
Erodibility of | Moderate 
diversion erodibility. 
slopes. 
High High 
erodibility. erodibility; 
droughty; 
fertility 
may be 
low. 
Shallowness High erodi- 
of steep bility; 
soils. shallowness 
of steep 
soils. 


High erodi- 
bility; bed- 
rock; low 
fertility. 


High erodi- 
bility; low 
fertility in 
cut sec- 
tions. 


High erodi- 
bility; fer- 
tility may 
be low; 
bedrock. 


High erodi- 
bility; fer- 
tility may 
be low. 


Filter fields 


Slight below 
3 feet if no 
possibility 
of con- 
taminating 
the under- 
ground 
water; 
moderate 
on slopes. 


Severe: 
shallow to 
bedrock, 


Moderate to 
severe on 
slopes; 
trench in 
weathered 
sand pos- 
sible if no 
contamin- 
ation of 
under- 
ground 
water. 


Moderate to 
severe: 
slopes; 
slight if 
contamin- 
ation of un- 
derground 
water is not 
possible. 


Sewage 
lagoons 


Slight for 
compacted 
soils. 


Severe: 
slopes; 
moderate 
permea- 
bility in 
subsoil and 
very rapid 
permea- 
bility in 
underlying 
material ; 
diking for 
depth and 
sealing are 
needed for 
proper 
functioning. 


Severe: 
slopes; }4 
foot to 14 
feet to 
bedrock. 


Moderate to 
severe: 
slopes; 
slight for 
all con- 
struction in 
fine-grained 
soils. 


Moderate to 
severe: 
slopes; 
moderate 
permea- 
bility; dikes 
and sealing 
or lining 
needed for 
proper 
functioning. 
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Soil series and 
map symbols 


Mayberry: MaaB2, 
MaaC, MadC3. 


Meadin: 


Morrill: MC3, MrB, 
MrB2, MrC, MrE. 


Rough stony land: 


v. 
No valid estimates 
can be made. 
Onsite determi- 
nation needed. 


Sandy alluvial land: 


xX, 
No valid estimates 
can be made. 
Onsite determi- 
nation needed. 


Silty alluvial land: 


Ne valid estimates 
ean be made. 
Onsite determi- 
nation needed. 


Wet alluvial land: 


xX. 
No valid estimates 
can be made. 
Onsite determi- 
nation needed. 


Suitability as source of— 


Topsoil 


Fair; poor 


on eroded 


soils. 


Good; fair 
on erod- 
ed soils. 


Sand or 
mixed sand 
and gravel 


Sand and 
minor 
amount 
of gravel 
below 1 
foot to 3 
feet. 


Road subgrade 


Paved Gravel 
surface surface 
PoOPrsce<sae Good_..--- 


Good below 


Fair to 


4 foot to poor. 
14 feet. 
Poor.. 40 Good. _---- 


Road fill 


Fair: compac- 
tion control 
needed; mod- 
erate to high 
shrink-swell 
potential. 


Good below ¥% 
foot to 14% 
feet: slopes 
erodible. 


Fair: compac- 
tion control 
needed. 


TABLE 7,—Engineering 


Soil properties affecting— 


Highway 
location 


Susceptible to 
frost action; 
erodibility of 
slopes; 
subgrade 
subject to 
shrink-swell. 


Low suscepti- 
bility to 
frost action; 
less than 14 
foot to 14 
feet to sand 
and gravel; 
susceptibility 
to soil blow- 


ing and water 


erosion, 


Susceptible to 
frost action; 
erodibility of 
slopes; cub 
slopes should 
be investi- 
gated for 
stability. 


Foundations 


Fair bearing 
capacity ; 
subject to 
frost action; 
moderate to 
high shrink- 
swell poten- 
tial. 


Good bearing 
capacity if 
confined; 
good drainage 
for walls; 
subject to 
caving in 
cuts. 


Fair to good 
bearing ca- 
pacity; per- 
meability 
may require 
wall drainage. 


ae ae ce re een ee cn TE, 
1 Sand and gravel generally are not available. 
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Limitation for sewage disposal 


Embankments, 
dikes, and levees 


Pond 
reservoir area 


Agricultural 
drainage 


Good stability; 
impervious if 
compacted. 


Fair stability; 
pervious in 
cleanest sands. 


Good stability; 
impervious if 
properly 
compacted, 


Low seepage 
potential. 


High seepage 
potential. 


Low to mod- 
crate 
seepage 
potential 
unless sand 
is en- 
countered, 


Moderate 
surface 
drainage; 
slow per- 
meability, 


Moderate to 
rapid sur- 
face drain- 
age; 
moderately 
rapid to 
very rapid 
permea- 
bility. 


Moderate to 
rapid 
surface 
drainage; 
moderately 
slow per- 
meability. 


Irrigation 


Moderate to 
high avail- 
able water 
capacity; 
slow intake 
rate; 
erodibility 
of steeper 
slopes. 


Not suited: 
slopes; 
shallowness 
of soil. 


High avail- 
able water 
capacity; 
erodibility 
of steeper 
slopes. 


Terraces and 
diversions 


Grassed 
waterways 


Filter fields 


High erodi- 
bility of 
slopes. 


Shallowness 
of steep 
soils over 
sand and 
gravel. 


Erodibility..__ 


High erodi- 
bility; 
droughty ; 
fertility 
may be 
low. 


High erodi- 
bility; low 
fertility; 
droughty. 


Erodibility_.._ 


Severe: 
permeabili- 
ty; slopes. 


Slight to 
severe: 
contamina- 
tion of un- 
derground 
water 
possible; 
slopes. 


Moderate to 
severe: 
slopes; 
permea- 
bility. 


slow 


Sewage 
lagoons 


Moderate to 
severe: 
slopes; 
compaction 
control 
needed for 
dikes, 


Severe: 
slopes, rapid 
permea- 
bility; 
impervious 
membrane 
and diking 
needed on 
flatter 
slopes; not 
feasible on 
steeper 
slopes. 


Moderate to 
severe: 
slopes. 


2 Onsite investigation is needed if bedrock is to be used as a source of horrow or fill material or as support for struetures. 
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Some terms have a special meaning in soil science that 
may be familiar to engineers. These terms are defined in 
the Glossary. Engineering terminology is explained un- 
der “Engineering Classification Systems” and “Engineer- 
ing Interpretations of Soils.” 


Engineering classification systems 


The two systems most commonly used in classifying 
soils for engineering are the system approved by the 
American Association of State Highway Officials 
(AASHO) and the Unified system. 

The AASHO system (1) is used to classify soils ac- 
cording to those properties that affect use in highway 
construction. In this system all soil material is classified 
in seven principal groups on the basis of field perform- 
ance. The groups range from A-1, which consists of 
soils that have the highest bearing strength and the best 
soils for subgrade, to A-7, which consists of soils that 
have the lowest strength when wet. Soils in groups A-1, 
A-2, and A-3 are mostly sand and gravel mixtures. 
Those in groups A-4 through A-7 are mostly silt-clay 
mixtures. A sand-siit-clay soil is further classified by 
identifying the silt-clay part. An A-2-4 soil, for example, 
is an A-2 sand that has an A-4 type silt-clay mixture. 
Within each group, the relative engineering value of the 
soil material is indicated by a group index number. ‘The 
numbers range from 0, for the best material, to 20, for 
the poorest. The group index number is shown in paren- 
theses following the soil group system (see table 5). 

The Nebraska Department of Roads uses a group index 
of —4 to 32 instead of 0 to 20. This enlarged group index 
bracket allows evaluation of the plastic and nonplastic 
fine-grained soil material in sand and determination of 
the effect of a high clay content, for which the group 
index is greater than 20. 

In the Unified system (10) soils are classified accord- 
ing to their texture and plasticity and their performance 
as engineering construction material. Soils are grouped 
in 15 classes. There are eight classes of coarse-grained 
soils, identified as GW, GP, GM, GC, SW, SP, SM, and 
SC; six classes of fine-grained soils, identified as ML, 
CL, Ol, MH, CH, and OF; and one class of highly or- 
ganic soils, identified as Pt. GP and GW are clean grav- 
els, and GM and GC are gravels that include, respec- 
tively, an appreciable amount of nonplastic and plastic 
fines. SP and SW are clean sands. SM and SC are sands 
that include fines of silt and clay. ML and CL are silts and 
clays that have a low liquid limit, and MH and CL are 
silts and clays that have a high quid limit. Soils on 
the borderline between two classes are designated by 
symbols for both classes; for example, ML-CL. 

Soil scientists use the USDA textural classification (6). 
In this, the texture of the soil is determined according 
to the proportion of soil particles smaller than 2 milli- 
meters in diameter, that is, the proportion of sand, silt, 
and clay. Textural modifiers, such as gravelly, stony, 
shaly, and cobbly, are used as needed. 

Table 5 shows the AASHO and Unified classification 
of specified soils in the county, as determined by lab- 
oratory tests. Table 6 shows the estimated classification 
of al] the soils in the county according to all three sys- 
tems of classification. 
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Many organizations, including the Soil Conservation 
Service, U.S. Bureau of Reclamation, Corps of Engi- 
neers, and other engineers, use the Unified system (J0). 
Soils are classified generally as coarse-grained, fine- 
grained, and organic or peat. Fine-grained soils are 
classified according to plasticity characteristics. Coarse- 
grained soils are classified primarily according to graca- 
tion, and organic soils are classified according to odor 
and plasticity change after ovendrying. 

Combinations of letters are used to identify soil ma- 
terials and certain properties in the Unified system. G 
is used for gravel, S for sand, C for clay, M for silt, W 
for well-graded, P for poorly graded, L for liquid limit, 
and H for high liquid limit. 

Two letters are combined to classify the soil; for ex- 
ample: SP is a sand, poorly graded; CL is a clay of low 
liquid limit; and GC is a gravel-clay mixture. There are 
twelve possible inorganic classifications, and three pos- 
sible organic classifications. Organic soils, OL and OF, 
and peat soils. Pt, are uncommon in Nebraska. 

In tables 5 and 6, the soils of Jefferson County are 
classified as SP, SW, SP-SM, SP-SC, SM, SC, ML, 
ML-CL, CL, and CH. Soils that have borderline char- 
acteristics of two classifications are given a dual classi- 
fication, for example ML-CL. 


Engineering test data 


Table 5 shows engineering test data on 22 soil samples 
taken from seven soil series. The soils tested represent 
some of the most extensive soils in Jefferson County, 
about 75 percent of the county. Samples representing the 
Burchard, Butler, Cass, Hastings, and Meadin series 
obtained in nearby counties have also been tested. Data 
on those soils, published in soil surveys for other Nebras- 
ka counties, represent the same soils in Jefferson County. 
The tests were made by the Division of Materials and 
Tests, Nebraska Department of Roads, according to 
standard procedures of the American Association of 
State Highway Officials. 

Each soil listed in table 5 was sampled at only one 
location, and the data shown apply only to that partic- 
ular location. From one location to another, a soil can 
differ considerably in characteristics that affect engineer- 
ing. Even where soils are sampled at more than one lo- 
cation, test data probably do not show the widest range 
in characteristics. 

The mechanical analysis was made by a combination 
of the sieve and hydrometer methods. 

Tests for liquid limit and plastic limit measure the 
effect of water on the consistency of the soil material. 
As the moisture content of a clay soil is increased from 
a dry condition, the soil changes from a solid to a plastic 
state and then to a liquid state. The plastic limit is that 
moisture content, expressed as a percentage of the oven- 
dry weight of the soil, at which the soil passes from a 
solid to a plastic state. The guid limit is that moisture 
content at which the soi] passes from a plastic to a liquid 
state. The plasticity indea is the numerical difference in 
percent moisture between the liquid limit and the plastic 
limit. It indicates a range of moisture content within 
which soil is considered to be plastic. Some silty and 
sandy soils are nonplastic, which means they will not 
become plastic at any moisture content. 
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The engineering classifications in the last two col- 
umns of table 5 are based on data obtained by mechanical 
analysis and on. tests to determine the liquid limit and 
plastic limit. 


Engineering properties of soils 


In table 6 are estimates of the soil properties signifi- 
cant in engineering. The estimates are based on the en- 
gineering test data in table 5 and on other information 
obtained in the county during the survey. For detailed 
information about the soils and the kind of underlying 
bedrock, refer to the section “Descriptions of the Soils.” 
For information about geology, refer to the section 
“Formation and Classification of the Soils.” 

Table 6 shows the textural classification used by the 
United States Department of Agriculture and the 
AASHO and Unified engineering classifications. Esti- 
mates of the percentages of material passing the num- 
bers 4, 10, 40, and 200 sieves, and the percentage finer 
than 0,002 millimeter, were determined by the hydrom- 
eter method. Estimates of the percentage passing the 
sieves are based on the assumption that material up to 
and including 3 inches in diameter equals 100 percent. 
Several soils in Jefferson County have bedrock close to 
the surface. Rock fragments of varying sizes occur in 
places in these soils. 

In the AASHO and Unified systems, soil particles re- 
tained on the number 200 sieve are classified as sand and 
gravel. Silt and clay particles pass through this sieve. 
Particles retained on the No. 4 sieve are classified as 
gravel. The range of values shown in table 6 for the 
percentage of soil particles finer than 0.002 millimeter 
represent the estimated clay fraction of the soil. Silt and 
clay particles affect such properties as shear strength, 
permeability, compaction, and shrink-swell potential. 

In tables 5 and 6 the clay percentage is based on analy- 
sis by the hydrometer method (AASHO Designation 
T-88). Results obtained by this method differ slightly from 
those obtained by the pipette method used by SCS soil 
scientists in standard soil survey procedures. 

Permeability refers to the rate at which water moves 
through a saturated soil. It depends largely on grada- 
tion, structure, and density. The rate is shown in inches 
of water per hour. Terms used to describe permeability 
and the equivalent rates are given in the Glossary. 

Available water capacity, estimated in inches ‘of. wa- 
ter per inch of soil depth, is the capacity of the soil to 
hold water available for mse by most plants. It is com- 
monly defined as the difference between the amount of 
water at field capacity and the amount at wilting point. 

A. generalized rating for shrink-swell potential is given 
in table 6. Several soils, such as those in the Hastings, 
Mayberry, and Crete series, have moderate to high 
shrink-swell potential. Generally, soils that have a high 
content of expandable clay, such as montmorillonite, un- 
clergo a volume change if the soil moisture is changed, 
Clean sands and gravels undergo little or no volume 
change if wetting or drying occurs. 

Soil dispersion is not a serious concern because few 
areas contain enough salts to produce moderate disper- 
sion. Salinity is generally not a problem, but in some 
small areas the somewhat poorly drained soils on bottom 
land along the Little Blue River are saline. These areas 
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are shown on the detailed soil map by a saline spot 
symbol. Onsite investigation is needed in such areas 
because salinity is a hazard to construction work. 

Reaction in a soil is the degree of acidity or alkalinity, 
expressed as a pH value. A pH value of 7.0 is precisely 
neutral, a lower pH value indicates that the soil is acid, 
and a pH value higher than 7.0 indicates that the soil 
is alkaline. The potential corrosive hazard to metal 
structures must be considered on all soil material that 
has an approximate pH value higher than 7.8 or less 
than 6.8. Reaction is shown in the description of the 
profile representative of the series following each soil 
series description under the heading “Descriptions of the 
Soils.” 


Engineering interpretations of soils 


Table 7 is a guide in planning and in further inves- 
tigation of soils to be used in engineering structures, On- 
site determination of the soils for type, quantity, and 
engineering properties is important. 

Topsoil is rated good, fair, or poor, depending on 
depth, fertility, organic-matter content, erodibility, work- 
vbility, and quantity. It is used on road and dam em- 
bankments, excavated slopes, and gardens and Jawns. 

Several soils in Jefferson County, for example, Meadin 
and Jansen soils, are sources of sand and gravel. Explo- 
ration is needed to determine depth to the sand and gravel 
and the quantity and gradation of the material. Opera- 
tional sandpits are a guide in locating sources of sand 
and gravel, 

Sands and gravels are rated good to fair for subgrades 
under pavement and poor for subgrades under gravel. 
Sut and clay on the road subgrade surface are more stable 
for gravel surfacing. Thus, for paved roads, soils classi- 
fied A-1 and A-8 are rated good; A-2, good to fair; A-4, 
fair to poor. For most soils the road subgrade, or foun- 
dation, and road fill have the same classification for paved 
roads because the engineering requirements are approxi- 
mately the same. 

Ratings for use as road fill include suitability as em- 
bankment material, suitability as a foundation’ for em- 
bankments, erodibility of cut and filled slopes, and po- 
tential frost action. 

Highway locations are rated according to susceptibility 
to frost heave, shrink-swell potential, erodibility of cut 
and fill slopes, possibility of flooding, and depth to the 
water table. Frost action is caused by the expansion of 
freezing water in silt-clay soils, which in turn, increases 
maintenance of paved roads. A high water table can con- 
tribute to the susceptibility of a soil to frost action or 
frost heave, 

Foundations generally are rated on bearing, or load- 
carrying, capacity. Most soils have a high bearing capac- 
ity when dry. Some of the windblown soils are subject 
to high consolidation if saturated under load. Sands and 
gravels have high bearing capacity if confined. Specific 
values for bearing capacity, for example, pounds per 
square inch, should not be assigned to estimated values 
as expressed in words in table 7. Depth to the water table 
should be determined in selecting a building site because 
wetness is a hazard to foundations. The shrink-swell 
potential also affects foundations. The possibility of 
seepage into foundations or excavations is indicated in 
table 7, 
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Embankments are subject to seepage and compressi- 
bility. The term “workability” in this column refers to 
the hauling and compaction characteristics of the soil. 
Potential seepage depends on moisture, gradation, and 
compaction of the fill, Erodibility of fill slopes is also 
indicated. Two methods of compaction testing are used 
for soils in Jefferson County. Soils that are approximately 
15 percent or Jess silt and clay particles should be com- 
pacted according to the relative density test. In this test 
vibratory, instead of sheepsfoot rollers, are used. Soils 
that are approximately 15 percent or more silt and clay 
particles are generally compacted under sheepsfoot, or 
tamping, rollers and moisture is controlled at or above a 
minimum limit. See table 5 for test results giving maxi- 
mum dry densities for particular samples. 

Dikes and levees are used to control surface water. 
They are subject to soil blowing, water erosion, and hori- 
zontal seepage unless properly compacted. Some soils are 
subject to shrinkage and cracking as they dry. Slopes in 
dikes and levees constructed with sandy soils must be 
gentle and smooth for stability. Slopes can be steeper in 
dikes and Jevees constructed with clay soil, because the 
fill is relatively impervious to water and is stable if 
wet. 

Potential seepage is also a hazard to pond reservoirs. 
A high water table indicates the possibility of excavating 
a dugout for a water supply. A low, or deep, water table 
can indicate the need for sealing or lining a pond; it also 
indicates that construction of a fill may be easier because 
the foundation is drier. 

Agricultural drainage depends on the depth to the 
water table, available outlets, and permeability of the 
various soll layers. 

Suitability of soils for irrigation is affected by such 
factors as available water capacity, permeability, surface 
intake rate, steepness of slopes, and possible limiting 
depths of leveling cuts.’ The ratings for available water 
capacity are limited to the top 5 feet of soil. The rating 
is high if the soil holds more than 9 inches of water, 
moderate if it holds 6 to 9 inches, Zow if it holds 38 to 6 
inches, and very dow if it holds less than 38 inches. Intake 
rate is the rate at which water moves into the soil. ‘The 
intake rate is affected by time, properties of the surface 
horizon, and permeability of the various soil layers. The 
intake rate is vapid if the soil takes in more than 2 inches 
of water per hour, moderate if 0.5 inch to 2 inches, and 
slow if less than 0.5 inch. 

The possible hazards of soil blowing and water ero- 
sion, the difficulty of establishing vegetation, and soil 
fertility all affect the use of the soils for terraces, diver- 
sions, and grassed waterways. The cost of maintaining 
terraces and diversions is greater if siltation from higher 
elevations occurs. Depth to erodible stands limits the 
depth of cuts for diversion alinement. Rough topog- 
raphy and steep slopes affect terrace and diversion aline- 
ment. 

Limitations of the soils for use as sewage filter fields 
and sewage lagoons are shown in table 7. Use of soils 
for sewage disposal can also be related to the soil classi- 
fication, the permeability values, and the available water 
ewpacity values shown in table 6. For filter fields, the 


7Wor further information on irrigation, see Unirep States DrE- 
PARTMENT OF AGRICULTURE, IRRIGATION GUIDE FOR NEBRASKA. 1971. 
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limitation is slaghé if infiltration is good and underground 
water is not contaminated, moderate af the soil is finer 
grained and has a lower intake rate, and severe if the 
water table is high or the soil is impervious. 

For sewage lagoons, water must be retained in the lagoon 
before aerobic clecomposition of the fresh sewage can 
occur, Thus, an unpervious soil is desirable for construct- 
ing this facility. The need for scaling with bentonite or 
soditm carbonate or lining with plastic or rubber is 
indicated. Some soils can be reworked and compacted to 
provide a liner. Sandy material that has a high water 
table is the least desirable material for constructing a 
sewage lagoon and is rated severe. 

Both sewage filter fields and disposal lagoons should 
be located so as not to contaminate wells that furnish a 
domestic water supply or stockwater. Other factors, such 
as steepness and possibility of flooding, should also be 
considered in sewage treatment design. 

Some soils in Jefferson County, for example, Benfield, 
Hedville, Lancaster and Kipson seils, are only shallow 
or moderately deep over bedrock. The rock may have a 
general name such as limestone, sandstone, or shale. A 
geologist can proyide the specific formation name in 
which it is located. 

Tf bedrock is excavated for some purpose, the rock 
is generally broken into fragments small enough to be 
used as fill. The rock can be placed in highway fills and 
in both the upstream and downstream slopes of dams 
(3). Using excavated rock in an embankment is generally 
more economical] than securing additional borrow material 
from another source. 

Bedrock in Jefferson County is easily mpped. Medium 
to heavy equipment is needed. Little or no ripping or 
breaking is necded on most of the shales and sand- 
stones. 


Formation and Classification 
of the Soils 


The pages that follow describe the major factors of 
soil formation and explain how these factors have af- 
fected the soils in Jefferson County. They also define the 
system of soil classification currently used and classify 
each soil series according to that system. 


Factors of Soil Formation 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic agencies. 
‘Dhe characteristics of the soil at any given point are 
determined by (1) the physical and mineral composition 
of the parent material, (2) the climate under which the 
soil material has accumulated and existed since accumula- 
tion, (3) the plant and animal life on and in the soil, (4) 
the relief, or lay of the land, and (5) the length of time the 
forces of soil formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
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plant and animal life are conditioned by relief, The 
parent material also affects the kind of soil profile that 
forms and, in extreme cases, determines it almost entirely. 
Finally, time is needed for changing the parent material 
into a soil profile. It may be much or little, but some time 
is always required for differentiation of soil horizons. 
Usually, a long time is required for the formation of dis- 
tinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. Many of the 
processes of soil formation are unknown. 


Parent material 


The soils of Jefferson County formed in alluvium, 
loess, water-deposited sand and gravel, reworked glacial 
till, and residuum weathered from limestone, sandstone, 
and shale. The parent materials are shown in figure 21. 
This diagram also shows the relationship of soils to the 
physiography and topography of the county. 

‘The principal parent material is Peoria Loess, which 
consists of light brownish-gray or gray to yellowish- 
brown silty material transported by wind. This material 
ranges from a few feet to as much as 25 feet an thick- 
ness. The soils that formed in this material are well 
drained to somewhat poorly drained. They have distinet 
horizons, which indicates that. soil forming processes have 
beon active over a long period. Hastings soils, for exam- 
ple, are well drained and have a gray or dark-gray, fri- 
able surface layer and a grayish-brown or dark grayich- 
brown silty clay loam subsoil. Crete soils have a grayish- 
brown or dark grayish-brown, moderately to strongly 
compact silty clay or clay subsoil. Butler soils, which 
are in depressions on uplands, are somewhat poorly 
drained and have a gray, leached, friable surface layer 
and a gray, strongly compact clayey subsoil. 

Loveland Loess is also in the county. It is older than 
the Peoria Loess and is more strongly oxidized, as evi- 
denced by its reddish color. It is generally covered by 
Peoria Loess, but is at the surface on the lower slopes 
along many intermittent drainageways in the western 
part of the county. Geary soils formed m Loveland 
Loess. They are similar to Hastings soils, but have a 
reddish-brown subsoil. 

Water-deposited sand and gravel of Pleistocene age 
is on valley sides of the Little Blue River and alon; 
its larger entrenched tributaries. Jansen and Meadin soils 
formed in Peoria Loess and Loveland Loess overlying 
and mixed with this sand and gravel, On sites where 20 
to 40 inches of loess or loess-sand material overlies the 
sand and gravel, the moderately deep Jansen coils are 
dominant. On sites where 10 to 20 inches of loess or loess- 
sand material overlies the sand and gravel, the shallow 
Meadin soils are dominant. In uneroded areas all of these 
soils contain enough organic matter to have a grayish- 
brown. or dark grayish-brown loam surface layer. Their 
subsoil is loam or clay loam that has a pronounced red- 
dish tinge. 


5 Adopted from the map of Isometric Fence Diagram showing 
Geology, Water Table, and Hydrochemical Facies: Maurice D. 
Veatch, Conservation and Survey Division, University of Ne- 
braska,. 


Recently deposited alluvium is on stream terraces and 
bottom lands along the major drainageways. It consists 
of sediment washed from the wplancds onto the flood 
plains. Soil formation is slight in the alluvial sediment, 
and the texture of the subsoil is closely related to the 
texture of the parent material and substratum. On sites 
that have 40 inches or more of silty alluvium, Hobbs and 
Hord soils are dominant. On sites that have 4.0 inches or 
more of sandy loam alluvium, Cass soils are dominant, 
Alluvial land types are on sites where the alluvial sedi- 
ment is recently deposited, stratified sand and silt. These 
sites are subject to frequent flooding and are poorly 
drained in places. Texture varies within short distances. 
The alluvial sediment has a high content of organic matter 
and has retained the dark color of the upland soils from 
which it was derived. 

Mayberry and Morrill soils formed in reworked loess 
and till. Burchard soils formed in till. These types of 
parent material are most common on the lower slopes 
of the intermittent drainageways in the eastern half of 
the county. Mayberry, Morrill, and Burchard soils are 
deep and have a surface layer of grayish-brown or dark 
grayish-brown silty clay loam or clay loam. The subsoil 
of the Mayberry soils is reddish-brown silty clay. The 
subsoil of the Burchard and Morrill soils is dark-gray 
or pale-brown clay loam or silty clay loam, All of these 
soils have a few large boulders on the surface and small 
stones or pebbles throughout their profiles. 

Kipson and Benfield soils formed in limestone resid- 
uum. In this county the limestone residuum is mostly 
weathered from Greenhorn Limestone, which is under- 
lain by Graneros Shale. In some areas the weathered 
material contains thin deposits of loess. Greenhorn Lime- 
stone consists of thin strata of medium-soft limestone 
interbedded with gray shale. Graneros Shale consists of 
dark-gray shale that has thin calcareous layers. On sites 
where about 10 to 20 inches of weathered material over- 
lies limestone, the shallow Kipson soils are dominant. On 
sites where 20 to 10 inches or more of weathered material 
overlies limestone, the moderately deep Benfield soils are 
dominant. 

Hedville, Lancaster, and Edalgo soils formed in resid- 
uum of the Dakota Formation, which underlies Grane- 
ros Shale and consists of sandstone, shale, and variegated 
clay. The Dakota Sandstone is stratified, consolidated 
and unconsolidated sand interbedded with shale. On sites 
where about 10 to 20 inches of loamy material overlies 
sandstone, the shallow Hedville soils are dominant. On 
sites where 20 to 40 inches or more of loamy or clay loam 
material overlies sandstone, the moderately deep Lan- 
caster soils are dominant. On sites that are dominantly 
weathered shale and 20 to 40 inches or more of silty clay 
residuum, Edalgo soils are dominant. Rough stony land 
consists of areas of steep, irregularly shaped slopes that 
have numerous outcrops of /imestone, sandstone, and 
shale. 


Climate 


Climate directly affects the weathering and reworking 
of parent material through rainfall, temperature, and 
wind. Water received as rainfall moves through the 
drainageways, continually shifting, sorting, and rework- 
ing unconsolidated material of all kinds. This sediment 
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is deposited, picked up, and redeposited many times by 
flowing streams. ‘The alluvial soils in this county are ex- 
amples of soils formed in water-deposited sediment. 
Moisture enters the soil and moves through it to remove 
the free lime from the surface layer and the subsoil. 
Where water has moved colloids from the upper layer 
to the lower Jayer a claypan has formed. Alternate freez- 
ing and thawing hastens mechanical weathering of parent 
material. Summer heat and humidity speeds chemical 
weathering. The residual soils derived from limestone 
and sandstone are examples of soils that formed through 
mechanical and chemical weathering. Wind transfers soil 
material from one place to another. The extensive de- 
posits of loess in this county are examples of the impor- 
tance of wind as an agent of deposition of soil material. 

Climate affects the soils indirectly through the kind 
and extent of vegetative cover and the kind of animal life 
that can be sustained. The primary source of the organic 
matter in a soil is vegetation. Animals that live in the 
soil help in converting dead leaves, stems, roots, and other 
plant remains to usable organic matter. Burrowing ant- 
mals help in mixing the various layers of soil. 

The climate of Jefferson County is characterized by a 
moderately long and cold winter, a cool spring and con- 
siderable precipitation, a warm summer and many thun- 
derstorms, and a mild autumn and. occasional rainy peri- 
ods. The climate is fairly uniform throughout the county, 
and differences in the soils cannot be attributed to dif- 
ferences in climate. There are wide seasonal variations 
in temperature, as well as wide variations in the amount 
of vainfall. The temperature often falls below 0°F. in 
winter and rises to nearly 100° in summer. The annual 
average precipitation is about 29 inches, and the average 
temperature is 25° in winter and 78° in summer. 
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Figure 21.—South-to-north geological 


Plant and animal life 

The native plants in Jefferson County were mainly 
tall, mid, and shont grasses. Trees grew along the streams 
in narrow bands. Aquatic plants were abundant in the 
low, wet areas along the Little Blue River near Crystal 
Springs and along Big Sandy Creek near Alexandria 
Lakes. Plants supplied an abundance of organic matter 
which affected the physical and chemical properties of 
the soil. All soils in Jefferson County formed under 
native grass, All have a friable, dark-colored surface layer. 

The fibrous roots of native grasses penetrated the soil 
bringing up ‘plant nutrients and moisture for growth. 
The plant roots made the soil more porous and when 
they died, supplied organic matter to be decomposed and 
used again by other plants. When the tops of the plants 
died, organic matter was deposited on the surface and 
was eventually worked into the surface layer of the 
soils, 

Animal life in the soil transforms organic matter to 
humus, transforms nitrogen from the air to a form usable 
by plants, and mixes the soil and moves it from place 
to place. Soil micro-organisms, such as bacteria, fungi, 
and worms, all help in changing organic matter to a form 
that is used as food for themselves and plants. Earth- 
worms digest organic matter and mix it with soil par- 
ticles. Burrowing animals and earthworms mix soil ma- 
terials and provide openings for air and water to enter 
and move through the soil. 

Man’s activities. particularly in altering drainage con- 
ditions, maintaining fertility, and changing the kinds of 
vegetation, will have an important effect upon both the 
rate and direction of soil formation in the future. 


Relief and drainage 


A wide range in relief and natural drainage is char- 
acteristic of Jefferson County. 
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profile across central Jefferson County. 


Relief, or lay of the land, affects runoff, drainage, and 
water erosion. Runoff is very rapid on the steep slopes 
in the southern part of the county. Little rainfall soaks 
into the soil. Consequently, the steeper soils have less 
distinct horizons than the less sloping soils, a thinner 
solum, and a lighter colored surface layer. Less moisture 
is available for plant growth and microbiological activity 
in the steeper soils. Soil horizons are indistinct and thin 
in the shallow Kipson and Hedville soils, for example. 
Lime is not leached deeply in steep soils, such as Burch- 
ard clay loam, 11 to 80 percent slopes. 

Generally, nearly level soils have a thick surface layer 
and subsoil. Much of the rainfall soaks into these soils, 
increasing plant growth, biological activity, and the rate 
of soil formation. The subsoil is thicker and finer tex-. 
tured in Crete silt loam, 0 to 1 percent slopes, for exam- 
ple, than in Hastings silt loam, 7 to 11 percent, slopes. 

Soils in depressions, such as Butler silt loam, are some- 
what poorly drained and have a clayey subsoil that shows 
evidence of strong profile development. 

Soils on bottom lands at the lower elevations are subject, 
to overflow for short periods. Additional soil material 
and debris are deposited by each overflow. Decay of 
organic matter is slower in these soils than in well- 
drained soils. Hobbs and Cass soils are subject to over- 
flow. 

Time 

The time required for a soil to form depends largely 
on the parent material. The finer the texture of the par- 
ent material the longer the time needed for soil forma- 
tion. The finer textures retard the downward movement 
of water, which is necessary in the process of soil forma- 
tion. Some acid soils in the more humid regions form 
in a short time. A. long time, however, is needed for soils 
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that form in material weathered from exposed lime- 
stone. 

The youngest soils in Jefferson County formed in re- 
cently deposited alluvium. They have little or no hori- 
zon development because they have been in place for only 
a short time. Hobbs and Cass soils and Silty alluvial 
land are examples of young soils. Soils that formed in 
alluvium on the higher stream terraces are intermediate 
in age. They have horizons in the beginning stages of 
development, Hord soils are in this category. 

The oldest soils of the county are on uplands and have 
been in place long enough to develop genetic horizons 
that are fairly thick. The texture of the subsoil is finer 
than that of the parent material. Hastings, Crete, and 
Mayberry are examples of these soils. Some soils formed 
in material weathered from bedrock. Benfield, Lancaster, 
and I<ipson are examples of these soils. 


Classification of the Soils 


Classification consists of an orderly grouping of soils 
according to a system designed to make it easier to re- 
member soil characteristics and interrelationships. Classi- 
fication is useful in organizing and applying the results 
of experience and research. Soils are placed in narrow 
classes for discussion in detailed soil surveys and for 
application of knowledge within farms and fields. The 
many thousands of narrow classes are then grouped into 
progressively fewer and broader classes in successively 
higher categories, so that information can be applied to 
large geographic areas. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 and revised later. The system currently 
used by the National Cooperative Soil Survey was de- 
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veloped in the early sixties (4) and was adopted in 
1965 (7). It is under continual study. 

The current system of classification has six categories. 
Beginning with the most inclusive, these categories are 
the order, the suborder, the great group, the subgroup, 
the family, and the series. The criteria for classification 
are soil properties that are observable or measurable, but 
the properties are selected so that soils of similar genesis 
are grouped together. The placement of some soil series 
in the current system of classification, particularly in 
families, may change as more precise information becomes 
available. 

Table 8 shows the classification of each soil series of 
Jefferson County by family, subgroup, and order, ac- 
cording to the current system, as of May, 1978. 

Orprr.—Ten soil orders are recognized. They are 
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, Spo- 
dosols, Alfisols, Ultisols, Oxtsols, and Histosols. The 
properties used to differentiate these soil orders are 
those that tend to give broad climatic groupings of soils. 
The two exceptions to this are the Entisols and Histo- 
sols, which occur in many different kinds of climate. 
Table 8 shows that Mollisols is the only soil order in 
Jefferson County. 

Molliso!ls formed under grass and have a thick, dark- 
colored surface horizon containing colloids dominated by 
bivalent cations. The soil material in these soils has not 
been mixed by shrinking and swelling. 

Sunorper.—Each order is divided into suborders, pri- 
marily on the basis of the characteristics that seemed to 
produce classes that have the greatest genetic similarity. 
The suborders narrow the broad climatic range permitted 
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in the orders. The soil properties used to separate sub- 
orders are mainly those that reflect either the presence 
or absence of waterlogging or soil differences resulting | 
from the climaite or vegetation. 

Great Grovur.—Each suborder is divided into great 
groups on the basis of uniformity in the kinds and se- 
quence of major soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
iron, or humus have accumulated or those that contain 
a pan thet interferes with the growth of roots or move- 
ment of water. ‘The features used are the self-mulching 
properties of clays, soil temperature, and major differ- 
ences in chemical composition, mainly calcium, mag- 
nesium, sodium, and potassium. The great group is not 
shown separately in table 8. The last word in the name 
of the subgroup designates the great group. 

Surcrour.--Each great group is divided into sub- 
groups, one representing the central or typic, segment of 
the group, and others, called intergrades, that have prop- 
erties of the group and also one or more properties of 
another great growp, suborder, or order. Subgroups can 
also be made in those instances where soil properties inter- 
grade outside of the range of any other great group, sub- 
order, or order. Subgroups are designated by placing 
one or more adjectives before the name of the great 
group. 

Faminy.—Families are established within a subgroup 
primarily on the basis of the properties important to the 
growth of plants or the behavior of soils when used for 
engineering. Among the properties considered are tex- 
ture, mineral content, reaction, soil temperature, per- 
meability, thickness of horizons, and consistence. 


TazE 8.—Soils classified according to the current system of classification 


Series Family 
Benfield__....------ Fine, mixed, mesie__._._-_.---_----------- 
Burehard 1____.-.--- Fine-loamy, mixed, mesic..-------- 
Butlerecssocsjo3ce4—< Fine, montmorillonitic, mesic 
CiSS cco ee spent Coarse-loamy, mixed, mesic._-..---------- 
Crete___.----.------ Fine, montmorillonitic, mesic_.---..------ 
Edalgo_..--.------- Fine, mixed, mesic._____...------.------- 
Geaty 22.2252 2e2556 Fine-silty, mixed, mesic._.--------------- 
Hastings $_..------- Fine, montmorillonitic, mesi¢_.._.----.---- 
Hedville.-..-------- Loamy, mixed, mesic. -.----------------- 
Hobbs. _.-_-.------ Fine-silty, mixed, mesic. -..---.--.------- 
HMordescecee se hecece Fine-silty, mixed, mesie___-_---__..--~---- 
Jansen 4_.-.-------- Fine-loamy over sandy or sandy-skeletal, 

mixed, mesic. 
Kipson_------------ Loamy, mixed, mesic, shallow. _...-------- 
Lancaster 5__.._...._| Fine-loamy, mixed, mesic_..-------------- 
Malcolm....--.------ Coarse-silty, mixed, mesie____--.--------- 
Mayberry §___.----- Fine, montmorillonitic, mesic._.-------.-- 
Meadin__-_.-------- Sandy-skeletal, mixed, mesic__..---------- 
Morrill ?__-----.---- Fine-loamy, mixed, mesic...--.----------- 


1 Burchard clay loam, 7 to 11 percent slopes, severely eroded 
(BdC3) is a taxadjunct to the Burchard scries. It has a lighter 
colored surface layer than is defined as the range for the series. 

2 Geary silty clay loam, 3 to 11 percent slopes (GeC3) and the 
Geary soil in Geary and Jansen soils, 5 to 11 percent slopes, severely 
eroded (GJC3) are taxadjuncts to the Geary series. They are 
lighter colored than is defined as the range for the series. 

3 Hastings silty clay loam, 3 to 11 percent slopes, severely eroded 
(IItC3) is a taxadjunct to the Hastings series. It has a lighter 
colored surface Jayer than is defined as the range for the series. 

4 Jansen soil in Geary and Jansen soils, 5 to 11 percent slopes, 
severely eroded (GJC8) is a taxadjunct to the Jansen series. It 


Subgroup Order 
Udic Argiustolls.....-.-.---------------- Mollisols. 
Udie Argiustolls._...._..-.-.------------- Mollisols. 
Abruptic Argiaquolls_.....-..-.---------- Mollisols. 
Fluventic Haplustolls__.----------------- Mollisols. 
Pachic Argiustolls...-.-.---------------- Mollisols. 
Udie Argiustolls_.......----------------- Mollisols. 
Udic Argiustolls.._._..---------------.-- Mollisols. 
Udie Argiustolls_.._.-.-..--------------- Mollisols. 
Lithic Haplustolls__.._.--..-.----------- Mollisols. 
Cumulic Haplustolls_.....-.--.---------- Mollisols. 
Pachic Haplustolls._..-----.------------- Mollisols. 
Udie Argiustolls_..___..----------------- Mollisols. 
Udorthentic Haplustolls._...-.-.--.---.-.- Mollisols. 
Udie Argiustolls.._.-..------------------ Mollisols. 
Typic Hapludolls__.------..------------- Mollisols. 
Aquic Argiudolls___._---------...------- Mollisols. 
Udarthentie Haplustolls_.....-.---------- Mollisols. 
Typic Argiudolls_. ...-----------+-------- Mollisols. 


has a lighter colored surface layer than is defined as the range for 
the series. 

5 Lancaster soils, 7 to 11 percent slopes, severely eroded (LanC3) 
are taxadjuncts to the Lancaster series. They have a lighter colored 
surface layer than is defined as the range for the series. 

5 Mayberry clay, 3 to 11 percent slopes, severely eroded (MadC3) 
is a taxadjunct to the Lancaster series. It has a lighter colored and 
more clayey surface layer than is defined as the range for the series. 

7 Morrill soils, 3 to 11 percent slopes, severely eroded (MC3) are 
taxadjuncts to the Morrill series. They have a lighter colored 
surface layer than is defined as the range for the series. 
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Srrtms.—The series is a group of soils having major 
horizons that, except for texture of the surface layer, 
are similar in important characteristics and in their ar- 
rangement within the profile. 


Mechanical and chemical analysis 


Much data on mechanical and chemical properties of 
soils can be obtained by analysis of the soils in a labora- 
tory. This information is useful to soil scientists in classi- 
fying soils and in developing concepts of soil genesis. It 
is also helpful in estimating available water capacity, 
soil blowing, fertility, tilth, and other practical aspects 
of soil management. Data on reaction, electrical con- 
ductivity, and percentage of exchangeable sodium help 
in_ evaluating the need for lime and fentilizers. 

Useful data on soils that are in Jefferson County, but 
were sampled in nearby counties, are recorded in Soil 
Survey Investigations Report Number 5 (9). In this 
group are the Cass, Crete, Hastings, Hord, and Morrill 
soils. Data for a Mayberry profile in the repont is given 
under its former name “Adair.” 


General Nature of the County 


The first sattlements in Jefferson County were the sta- 
tions along the Oregon Trail.® The migration of people 
on the Oregon Trial began about 1842 and continued 
until 1867. Rock Creek Station, one of the more historical 
sites on the Oregon Trail, was established in 1857. 

Jefferson County had four Pony Express Stations: 
Caldwells Station, the first Pony Express Station in 
Nebraska; Rock Creek Station, made famous by the 
fictitious stories of “Wild Bill” Hickok; Whisky Run 
Station, where one of the early mail robberies took place; 
and Big Sandy Station, one of the best home stations on 
the old trail. The Pony Express began service in the 
spring of 1860 and continued for about 18 months. 

The first attempts at farming in Jefferson County 
were at Big Sandy near the mouth of Rock Creek in 1859. 
County boundaries were established in 1872. The popu- 
lation reached a peak of 16,852 in 1910 but decreased to 
11,620 by 1960. 

The first industry in the county was a lime kiln built 
by the U.S. Government in 1848. 


Physiography, Relief, and Drainage 


Jefferson County is entirely within the Loess Plains, 
a part of the Great Plains physiographic province. The 
underlying bedrock formations, such as interbedded lime- 
stone, shale, and sandstone, indicate that this area was 
once at the bottom of a sea or an ocean. Subsequently, 
glaciers moved across the eastern half of the county and 
brought large masses of soil material. As the climate 
changed, the glaciers melted, receded northward, and left 
material known as glacial till, At a later period, the 
county was covered with varying depths of light-gray 
to yellowish-brown silty loess, Loess still covers most of 
the county, except where erosion by wind and water has 
exposed the underlying formations. Such erosion is re- 


° Historical information was furnished by the Jefferson County 
Historical Society. 
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ferred to as geologic erosion. Water erosion formed the 
upland terraces and the bottom land. The uplands are 
the most extensive of these features. The present terraces 
along the Blue River Valley were once bottom land that 
formed when streams were flowing at higher levels than 
at present. The present bottom Jand is on the flood plain 
of major drainageways. Some areas are subject to flood- 
ing. 

The elevation ranges from about 1,540 feet in the 
western part of the county to 1,255 feet where the Little 
Blue River crosses the southern boundary of tthe county. 

Relief ranges from slight to moderate. The most exten- 
sive, nearly level uplands are in the northern part of the 
county in the vicinities of Daykin and Plymouth. Up- 
lands of reworked glacial till and bedrock range from 
nearly level to steep. The area of strongest relief is an 
the bedrock area in the southern part of the county. The 
bottom lands and strips of stream terraces are generally 
nearly level and range from a few rods wide along the 
smaller streams to 1.5 miles wide along the Little Blue 
River. 

Streams of the county flow eastward and southeast- 
ward. The Little Blue River, the largest of the streams, 
drains the western and central parts of the county. Swan 
Creek drains the north-central part, and Cub Creek and 
Big Indian Creek drain the castern part. Tributaries of 
the Little Blue River include Rose Creek, which drains 
the southern part of the county, and Big and Little 
Sandy Creeks, which drain the northwestern part. 


Transportation and Markets 


U.S. Highway 136 and State Highway 15 intersect at 
Fairbury, the county seat, near the middle of the county. 
State Route 8 crosses the southern part of the county, 
and State Route 4 runs east and west across the northern 
part. Hard surface roads connect all towns to the main 
highways that go into Fairbury. Rural roads are on most 
section lines, except in the rougher parts of the county, 
and many of these roads are graveled. Rural mail routes 
are on all weather roads in all parts of the county. 

Three railroads cross the county. Airport facilities and 
a hard surface runway are avatlable at Fairbury for 
small aircrafit. 

Nearly every town in Jefferson County provides mar- 
ket facilities for grain and deals in seed, fertilizer, and 
i machinery. The principal farm market is in Fair- 

ury. 


Climate *° 


Jefferson County, in southeastern Nebraska, is near 
the center of a large land mass, hence the climate is con- 
tinental. No bodies of water nearby are large enough to 
have a noticeable influence on the climate. Thundershow- 
ers occur in the warm summers and are followed by brief 
spells of cooler weather. Winters are generally cold and 
dry. Temperature and rainfall vary greatly from day 
to day and from season to season. Most of the moisture 
is brought in from the Gulf of Mexico and the Carib- 
bean Sea. Generally, over three-fourths of the annual 


Prepared by Ricnarp HW. Myers, state climatologist, National 
Weather Service, United States Department of Commerce. 
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precipitation oceurs during the months of April to Sep- 
tember, when the prevailing winds are from a southerly 
direction. 

Slow steady rains or rain mixed with snow character- 
ize the early part of spring. Snow is common during the 
first part of March. but by the latter half of the month, 
much of the precipitation falls ag rain. Snow that falls 
in April seldom remains on the ground for more than a 
day. As spring advances, more and more of the moisture 
falls during brief showers. By mid-May most of the 
precipitation is from thundershowers. In spring and early 
in summer, thunderstorms become severe at times and 
may be accompanied by downpours, hail, damaging 
winds, and sometimes a tornado. The severe storms are 
generally local in extent and of short duration. The hail 
causes damage in an extremely variable and spotted pat- 
tern, but a total loss of crops has been reported in the 
center of the more intense storms. The loss may be severe 
or total on individual farms, but the associated rains 
cover a much larger area and often benefit the area as a 
whole. 

Table 9 shows that generally more precipitation is 
received in June than in any other month. Actually the 
peak is reached during the first week in June, after which 
the showers gradually become lighter and farther apart. 
In fall the amount of precipitation received shows a 
definite downward trend; there are fewer thunderstorms 
and the weather is characterized by an abundance of sun- 
shine, mild days, and cool nights. 

The frequency of very dry or very wet months is also 
shown. in table 9. For example, columns 6 and 7 indicate 


that an average of one July out of 10 will have less than 
0.9 inch of precipitation and one out of 10 will receive 
over 8.1 inches. 

Winter precipitation is generally light and most of it 
is snow. Most winters, however, have at least one period 
of rain or freezing rain. Average annual snowfall is 
about 80 inches, but varies considerably from year to 
year. Generally the snow melts before the next snowfall. 
In an average winter snow cover lasts for only 38 days. 

The frequency of high and low temperatures is mdi- 
cated in table 9. For example, column 38 shows that once 
in 5 years the temperature is 104° F. or higher on at 
least 4 days in July. Column 4 shows that once in 5 years, 
the temperature falls to 5 degrees below zero or lower on 
4 nights in January. Temperatures have been recorded 
as high as 114° in 1936 and as low as —88° in 1899. The 
average annual high temperature is 105°, and the average 
annual low temperature is — 18°. 

The probabilities of freezing temperatures occurring 
after specified dates in the spring or before certain dates 
in the fall are shown in table 10. For example, in half 
the years the air temperature falls below 82° after April 
26, the average date of last freeze, and in 1 year in 10 
freezing temperatures occur as late as May 12th. In fall 
freezing temperatures are reported before September 80th 
in 1 year out of 10. 

Annual free-water evaporation from shallow lakes or 
ponds averages about 46 inches. Approximately 75 per- 
cent of the evaporation occurs during the period May 
through October. 


TasLe 9.— Temperature and precipitation 


[Data from Fairbury, Nebraska] 


Temperature Precipitation 
Two years in 10 will One year in 10 will 
have at least 4 days have— 
with— Days with | Average 
Month Average | Average 1 inch or | depth of 
daily daily Average more snow on 
maximum! | minimum!| Maximum Minimum total ! snow days with 
temperature | temperature Less More cover snow 
equal to equal to than 3— | than *— cover # 
or higher or lower 
than ? than ? 
oR, oR, °F. °F, In In, In, In. 
January_...--..-------- 85 14 56 —§ 0.7 0.1 1.5 12 4, 
February_-.._.--------- 40 19 62 —1 1.0 i2 2.4 9 4 
March scat ns cela 49 27 75 11 16 .3 3.0 6 4 
ADMleceeetSel ust ees oe 64 40 83 26 2.5 8 4,9 1 2 
May- occ esaceureeseee 75 51 90 36 3.9 129 8.0 0 0 
JUNGs soca eee e ewe ee nase 84 61 98 49 5.5 1.6 9.0 0 0 
JUlYs. sessscetwesesses= 90 66 104 56 3. 4 49 8.1 0 0 
Aligusts ococescceseeee 89 64 102 53 4,1 1.0 7.8 0 0) 
September___.--.------ 80 54. 98 39 3. 5 .8 5. 7 0 0 
October___.-----___---- 70 43 88 28 1.8 4 4.1 (’) 2 
November--_...-~------ 52 28 71 14 1.0 .1 2.6 2 3 
December.__..---.----- 39 19 59 =] .8 a1 16 8 4 
We@alisccocs teens 64 40 5 105 6 —13 29. 8 20. 4 37. 1 38 4 


1 Based on 1939~68 period of record. 
2 Based on 1895-1963 period of record. 
3 Based on 1876-1968 period of record. 
4 Based on 1984-63 period of record. 


5 Average annual maximum. 
6 Average annual minimum. 
7 Less than 0.5 day. 
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TaBie 10.—Probabilities of selected temperatures in spring and fall 


{All freeze data are based on temperatures in a standard U.S. Weather Bureau thermometer shelter at a height of approximately 5 feet 
above the ground and in a representative exposure. Tempcratures are lower at times nearer the ground and in local areas subject to 


extreme air drainage. All data from Fairbury, Nebr.] 


Dates for given probability and temperature 


Probability 
16° F. 20° F, 24° F. 28° F. 32° F, 

Spring: 

1 year in 10 later than_.-.__..-.-------------.- April 1 April 10 April 19 Aprilj30 May 12 

2 years in 10 later than____--____.---.--------- March 26 April 4 April 13 April 24 May 6 

5 years in 10 later than-_____.._.2.------------ March 16 arch 25 April 3 April 13 April 26 
Fall: 

1 year in 10 earlier than__._--.._._------------ November 7 October 27 October 19 October 9 September 30 

2 years in 10 earlier than__-_--_..-._..----------- November 13 | November 1 October 24 October 15 October 5 

5 years in 10 earlier than ....2.2222 2 eee ee November 24 | November 11 | November 3 October 25 October 14 


Farming 


At present farming in the county is diversified, chiefly 
a cash-grain or a combination cash-grain and general 
livestock enterprise. The earliest farm enterprises con- 
sisted mainly of raising corn and vegetables for home 
consumption and for sale to the overland emigrants. 
Later the spring wheat, rye, oats, buckwheat, and flax 
were grown, in addition to the corn and garden vyege- 
tables. 

As modern methods and knowledge came into use, 
yields increased, different crops were grown, and farm- 
ing methods improved. Alfalfa, winter wheat, soybeans, 
and sorghum were introduced. Irrigation, new seed va- 
rieties, modern farm machinery, modern farming meth- 
ods, insecticides, herbicides, and fertilizers are used for 
maximum production in present day farming. 

Improved strains and feeding practices for livestock 
have increased production to the present high level. 

Irrigated crops have become an important part of the 
economy since the late 1950’s. As of January 1, 1979, 
there were 280 registered irrigation wells, generally in 
the northern part of the county, These wells were used 
to irrigate 30,200 acres in 1971. Corn and grain sorghum 
are the principal irrigated crops (2). 

The average depth of irrigation wells in Jefferson 
County is 174 feet. At a static water level the pumping 
rate is about 900 gallons per minute. An average of more 
than 100 acres is irrigated by each well. 

The number of farms in the county is decreasing 
slightly. Tn 1971 there were 890 farms in the county (2). 


Water Supply 


The Little Blue River, Rose Creek, and Big Sandy 
Creek, all perennial streams, are a source of water for 
hivestock and recreation throughout the year and for ir- 
rigation in summer. The other streams in the county flow 
intermittently, Small earthen dams are on many of the 
upland drainageways. They are mainly used to store 
runoff water for use by livestock. A few farms use the 
water for irrigation. 

Thick beds of water-saturated sand and gravel underlie 
much of the northern one-fourth of Jefferson County, 


the valleys of the Little Blue River and Rose Creek, and 
an area, along an ancient valley that extends east-west 
across the southern part of the county and ranges from 
about 1 to 5 miles wide. The water in these areas is of 
good quality, and wells that have yields ranging from 
250 to 1,500 gallons per minute can be developed in most 
places. 

Soils in the southern and central parts of Jefferson 
County are fairly shallow over bedrock. Water of good 
quality for domestic use is obtained in this area from 
shallow wells where water-saturated sands occur above 
the bedrock. Water in which the mineral content is mod- 
erate to high is available from wells that penetrate frac- 
tures and openings in the bedrock. Shallow: wells gen- 
erally have low yields of good quality water. Deep wells 
yield larger amounts of water, and in places the water 
is high in minerals. 

The 27 watershed reservoirs constructed in the county 
contribute approximately 1,020 acres of surface water. 
They range from 15 to 65 acres in size. 'The lakes are 
usec for recreation and wildlife and provide a limited 
supply of water for irrigation. 
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Glossary 


Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher) or 
so high a pereentage of exchangeable sodium (15 percent or 
more of the total exchangeable bases), or both, that the growth 
of most crop plants is low from this cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity. The capacity to store water available 
for use by plants, usually expressed in linear depths of water 
per unit depth of soil. Commonly defined as the difference be- 
tween the percentage of soil water at field capacity and the 
percentage at wilting point. This difference multiplied by the 
bulk density and divided by 100 gives a value in surface inches 
of water per inch depth of soil. In this survey, the classes of 
available water capacity for a 60-inch profile, or to a limiting 


layer are: 
0 to 3 inches very low 
6 to 6 inthes. soc eee low 
6 to 9 inches___---_--- moderate 
More than 9 inehes____-_ ~~ -__ high 


Calecareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 percent 
sand, and less than 40 percent silt. 

Claypan. A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it, A claypan is 
commonly hard when dry and plastic or stiff when wet. 

Colluvium. Soil material, rock fragments, or both, moved by 
creep, slide, or local wash and deposited at the base of steep 
slopes. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some con- 
eretions is unlike that of the surrounding soil. Calelum car- 
bonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose—Noncoherent when dry or moist; does not hold together 
in a mass, 

Friable—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky —When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material, 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Depth (soil). The thickness of weathered soil material over 
mixed sand and gravel, In this survey the classes of soil depth 
are as follows: 


0 to 10 inches 

10 to 20 inches 

20 to 40 inches 

more than 40 inches 


Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven dif- 
ferent classes of natural soil drainage are recognized. 

Eacessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A horizon and upper part of the B horizon 
and have mottling in the lower part of the B horizon and 
the C horizon. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have mottling 
at a depth below 6 to 16 inches, 

Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time, They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper parts of the 
profile. 

Fertility, soil. The quality of a soil that enables it to provide 
compounds, in adequate amounts and in proper balance, for 
the growth of specified plants, when other growth factors such 
as light, moisture, temperature, and the physical condition of 
the soil are favorable. 

Genesis, soil. The manner in which a soil originates. Refers espe- 
cially to the processes initiated by climate and organisms that 
are responsible for the development of the solum, or true soil, 
from the unconsolidated parent material, as conditioned by 
relief and age of landform. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 
salts, clay, and sesquioxides (iron and aluminum oxides). 

B horizon._The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 
the underlying C horizon. The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (8) by redder or stronger colors 
than the A horizon; or (4) by some combination of these. 
Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon——The weathered rock material immediately beneath 
the solum, In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R ltayer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 

Lime. Chemically, lime is calcium oxide (CaO), but its meaning has 
been extended to include all limestone-derived materials ap- 
plied to neutralize acid soils, Agricultural lime can be obtained 
as ground limestone, hydrated lime, or burned lime, with or 
without magnesium minerals. Basic slag, oystershells, and 
marl also contain calcium, 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 


Very shallow________-------------- 
SHOU OW an noe tees ote dun as 
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Morphology, soil. The physical makeup of the soil, including the 
texture, structure, porosity, consistence, color, and other physi- 
eal, mineralogical, and biological properties of the various 
oa and their thickness and arrangement in the soil 
profile. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indi- 
eates poor aeration and lack of drainage. Descriptive terms 
are as follows: Abundance—few, common, and many; size— 
fine, medium, and coarse; and contrast—faint, distinct, and 
prominent. The size measurements are these: fine, less than 
5 millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 
inch) in diameter along the greatest dimension. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Permeability, soil. The quality that enables the soil to transmit 
water or air. In this survey, permeability applies to that part 
of the soil below the Ap, or equivalent, layer and above a depth 
of 60 inches, or to bedrock that occurs at a shallower depth. 
Where there is a change of two or more permeability classes 
within a short vertical distance, the classes and depths will be 
stated. Classes of soil permeability in inches of water per hour 
are as follows: 


very slow 

slow 
OG ech ele we moderately slow 
OIGCOU 202 ee ee ete ees, moderate 
DT oo ro eee caw adeilalewaueiewnnuasn moderately rapid 
OO 00 200 ac csetcuneusocausassencdesS, rapid 
20.0 and over________- very rapid 


Plow layer. The soil ordinarily moved in tillage; equivalent to 
surface soil, 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 


pH pit 
Extremely acid... Below 4.5 Neutral ----------.. 6.6 to 7.3 
Very strongly acid. 4.5t05.0 Mildly alkaline...___ 7407.8 
Strongly acid_____ 5.1t05.5 Moderately alkaline. 17.9 to 8.4 
Medium acid_____ 5.6to06.0 Strongly alkaline__-__ 85 to9.0 
Slightly acid_---- 6.1t06.5 Very strongly alka- 9.iand 
line, higher 


Saline soil. A soil that contains soluble salts in amounts that 
impair growth of plants but that does not contain excess ex- 
changeable sodium. 

Sand. Individual rock or mineral fragments in a soil that range 

in diameter from 0.05 to 2.0 millimeters. Most sand grains 

consist of quartz, but they may be of any mineral composition. 

The textural class name of any soil that contains 85 percent 

or more sand and not more than 10 percent clay. 

Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
clay. 

Slope. The degree of deviation of a surface from the horizontal, 
usually expressed in percent or degrees. In this survey, the 
following slope classes are recognized : 


Silt. 


Oto I percent nw. es 
1 to 3 percent._-__-------_- 
3 to 7 percent_________.__- 


nearly level 
gently sloping 
moderately sloping 


7 to 11 percent__._______-_ strongly sloping 
11 to 81 percent___.___-- 1 steep 
More than 31 percent very steep 


Soil. A natural, three-dimensional body on the earth's surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons, Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. The living roots and other 
plant and animal life characteristic of ‘the soil are largely 
confined to the solum, 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles, The principal 
forms of soil structure are—platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. Technically, the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equiv- 
alent in uncultivated soil, about 5 to 8 inches in thickness. 
The plowed layer. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it may soak into the 
soil or flow slowly to a prepared outlet without harm, Terraces 
in fields are generally built so they can be farmed. Terraces 
intended mainly for drainage have a deep channel that is 
maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, lake, or the sea. Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
of increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, sili loam, silt, sandy clay loam, clay loam, 
silty ely loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided 
by specifying “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil srtucture. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Topsoil. A. presumed fertile soil or soil material, or one that re- 
sponds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Underlying material. ‘Weathered soil material immediately be- 
neath the solum. 


GUIDE TO MAPPING UNITS 
For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 


series to which the mapping unit belongs. All windbreak groups are described on page 44. Other information 
is given in tables as follows: 


Acreage and extent, table 1, page 9. Engineering uses of the soils, tables 5, 6, 
Predicted yields, table 2, page 39. and 7, pages 48 through 61. 


Capability unit 


Range site Windbreak 
Dryland Irrigated suitability group 
Map 

symbol. Mapping unit Page | Symbol Page | Symbol Page | Name Page; Name 
BdB Burchard clay loam, 3 to 7 

percent slopes------------ 11 Iile-1 34 IITe-1 34 Silty 42 Silty to Clayey 
BdC Burchard clay loam, 7 to il 

percent slopes------------ 11 IVe-1 34 | ---- -- | Silty 42 | Silty to Clayey 
BdC3 Burchard clay loam, 7 to 11 

percent slopes, severely 

eroded-------------------- 11 IVe-8 36 | ---- -- Silty 42 Silty to Clayey 
BdE Burchard clay loam, 11 to 

30 percent slopes--------- 11 | VIe-1 37 | ---- -- | Silty 42 1 Silty to Clayey 
BfB2 Benfield silty clay loam, 

3 to 7 percent slopes, 

eroded-------------------- 9 IIlIe-2 34 | IIIe-21 34 | Clayey 42 | Silty to Clavey 
Bf£C Benfield silty clay loam, 

7 to 11 percent slopes---- 9 | IVe-2 35 | ---- -- | Clayey 42 | Silty to Clavey 
BfC2 Benfield silty clay loam, 

7 to ll percent slopes, 

eroded-------------------- 10 IVe-2 35 | ---- -- | Clayey 42 | Silty to Clavey 
BfD Benfield silty clay loam, 

li to 30 percent slopes--- 10 | VIe-1 Sf | sees -- | Silty 42 | Silty to Clayey 
Bu Butler silt loam------------ 12 IIw-2 33 TIs-21 33 Clayey 42 Silty to Clayey 
Ce Crete silt loam, 0 to 1 

percent slopes------------ 13 IIs-2 55 IIs-2 53 Clayey 42 Silty to Clayey 
CeA Crete silt loam, 1 to 3 

percent slopes------------ 13 Tle-2 32 IIIe-2 32 Clayey 42 Silty to Clayey 
CeC Crete silt loam, 7 to 11 

percent slopes------------ 13 IVe-2 35 cere -- Clayey 42 Silty to Clayey 
Cm Cass loam------------------- 12 I=} 31 I-1 31 Silty Lowland 42 | Moderately Wet 
2Cm Cass loam, occasionally 

flooded------------------- 12 IIw-3 33 I-2 33 | Silty Overflow 42 | Moderately Wet 


CrB2 Crete silty clay loam, 3 

to 7 percent slopes, 

eroded-------------+------- 13 | IfIe-2 34 } Ille-21 34 | Clayey 42 | Silty to Clayey 
Ed B2 Edalgo silty clay loam, 3 

to 7 percent slopes, 


eroded-------------------- 14 IIIe-2 34 IIfe-21 34 | Clayey 42 Silty to Clayey 
Edc Edalgo silty clay loam, 7 

to 11 percent slopes------ 15 TVe-2 35 sas == Clayey 42 Silty to Clayey 
GeB Geary silty clay loam, 3 

to 7 percent slopes-~-----~- 1S IIIe-1 34 IITe-1 34 Silty 42 Silty to Clayey 


GeB2 Geary silty clay loam, 3 
to 7 percent slopes, 


eroded-------------------- 15 IIfe-1 34 IITe-1 34 Silty 42 | Silty to Clayey 
GeC Geary silty clay loam, 7 
to 11 percent slopes------ 16 | IVe-1 34 | ---- -- | Silty 42 | Silty to Clayey 


GeC3 Geary silty clay loam, 3 
to 11 percent slopes, 
severely eroded----------- 16 | IVe-8 36 | ---- -- | Silty 42 | Silty to Clayey 


Mapping unit 


Geary silty clay loam, 11 

to 30 percent slopes------ 
Geary and Jansen soils, 5 

to 11 percent slopes------ 
Geary and Jansen soils, 5 

to 11 percent slopes, 


Geary and Jansen soils,-5 
to 1l percent slopes, 
severely eroded----------- 
Geary and Jansen soils, 11 
to 30 percent slopes------ 
Gravel pits----------------- 
Hobbs silt loam, occasion- 
ally flooded-------------- 
Hobbs silt loam, 0 to 1 
percent slopes------------ 
Hobbs silt loam, 1 to 3 


percent slopes------------ 20 
Hord silt loam, 0 to 1 

percent slopes------------ 21 
Hord silt loam, 1 to 3 

percent slopes------------ 21 


Hastings silt loam, 1 to 3 
percent slopes------------ 
Hastings silt loam, 3 to 7 
percent slopes--~--------- 
Hastings silt loam, 7 to 11 
percent slopes------------ 
Hastings silty clay loam, 
3 to 7 percent slopes, 
eroded--~----------------~ 
Hastings silty clay loam, 
3 to ll percent slopes, 
severely eroded----------- 
Hedville loam, 7 to 30 
percent slopes------------ 
Jansen loam, 3 to 7 
percent slopes------------ 
Jansen loam, 3 to 7 percent 
slopes, eroded------------ 
Jansen loam, 7 to 11 
percent slopes-------+----- 
Kipson silt loam, 
percent slopes------------ 
Lancaster soils, 7 to 11 
percent slopes, severely 
eroded-------------------- 
Lancaster loam, 3 to 7 


percent slopes, eroded---- 23 
Lancaster loam, 7 to 11 

percent slopes------------ 23 
Lancaster and Edalgo soils, 


11 to 30 percent slopes--- 24 
Lancaster soil---------- = 
Edalgo soil------------- == 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 
Range site 
Dryland Irrigated 


Symbol Page | Name 


Symbol 


Page 


VIe-1 37 Silty 


TVe-1 Silty 


Silty 


Silty 


Silty 


Silty Overflow 


Silty Lowland 


Silty Lowland 


Silty Lowland 


Silty Lowland 
Silty 
Silty 


Silty 
Silty 


Silty 
Shallow Sandy 
‘Silty 
Silty 
Silty 


Shallow’ Limy 


Silty 
Silty 


Silty 


Silty 
Clayey 


Page 


42 


42 
43 
42 
42 
42 


43 


42 
42 
42 


42 
42 


Windbreak 
suitability group 


Name 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to 


Clayey 


Moderately Wet 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 
Shallow 
Silty to Clayey 
Silty to Clayey 
Silty to Clayey 


Shallow 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to 
Silty to 


Clayey 
Clayey 


GUIDE TO MAPPING UNITS--Continued 


Capability unit 
Range site Windbreak 
Dryland Irrigated suitability group 
Map 
symbol Mapping unit Page Symbol Page Name 


MaaB2 Mayberry silty clay loam, 
3 to 7 percent 
slopes, eroded------------ 25 TITe-21 Clayey Silty to Clayey 
MaaC Mayberry silty clay loam, 
7 to 11 percent slopes---- 25 Clayey Silty to Clayey 
MadC3 Mayberry clay, 3 to 11 
percent slopes, severely 
eroded-------------------- 25 Clayey Silty to Clayey 
MC3 Morrill soils, 3 to 11 
percent slopes, severely 


eroded-------------------- 28 Silty Silty to Clayey 
MnC2 Malcolm silt loam, 7 to 11 

percent slopes, eroded~---- 24 Silty Silty to Clayey 
MrB Morrill clay loam, 3 to 7 

percent slopes------------ 27 Silty Silty to Clayey 
MrB2 Morrill clay loam, 3 to 7 

percent slopes, eroded---- 27 Silty Silty to Clayey 
MrC Morrill clay loam, 7 to ll : 

percent slopes------------ 28 Silty Silty to Clayey 
MrE Morrill clay loam, 11 to 

30 percent slopes--------- 28 Silty Silty to Clayey” 
MwD Meadin loam, 7 to 30 

percent slopes------------ 26 Shallow to Shallow 

Gravel 

Rv Rough stony land------------ 28 Shallow Sandy Undesirable 
Sx Sandy alluvial land--------- 28 Siete Undesirable 
sy Silty alluvial land--------- 28 Silty Overflow Undesirable 
Wx Wet alluvial land----------- 29 Wet Land Undesirable 


Accessibility Statement 


This document is not accessible by screen-reader software. The U.S. Department 
of Agriculture is committed to making its electronic and information technologies 
accessible to individuals with disabilities by meeting or exceeding the requirements of 
Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as amended in 1998. Section 
508 is a federal law that requires agencies to provide individuals with disabilities 
equal access to electronic information and data comparable to those who do not have 
disabilities, unless an undue burden would be imposed on the agency. The Section 
508 standards are the technical requirements and criteria that are used to measure 
conformance within this law. More information on Section 508 and the technical 
standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related to the accessibility of any 
content on this website, please email Section508@oc.usda.gov. If applicable, please 
include the web address or URL and the specific problems you have encountered. You 
may also contact a representative from the USDA Section 508 Coordination Team. 


Nondiscrimination Statement 

In accordance with Federal civil rights law and U.S. Department of Agriculture 
(USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and 
employees, and institutions participating in or administering USDA programs are 
prohibited from discriminating based on race, color, national origin, religion, sex, 
gender identity (including gender expression), sexual orientation, disability, age, 
marital status, family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any 
program or activity conducted or funded by USDA (not all bases apply to all programs). 
Remedies and complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, American Sign Language, 
etc.) should contact the responsible Agency or USDA's TARGET Center at (202) 720- 
2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 
877-8339. Additionally, program information may be made available in languages other 
than English. 

To file a program discrimination complaint, complete the USDA Program 
Discrimination Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/ 
complaint_filing_cust.html and at any USDA office or write a letter addressed to USDA 
and provide in the letter all of the information requested in the form. To request a copy 
of the complaint form, call (866) 632-9992. Submit your completed form or letter to 
USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442: or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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SOIL ASSOCIATIONS * 


Hobbs-Hord-Cass association: Nearly level and gently sloping, deep silty and 
loamy soils on alluvial benches and bottom land 
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== Crete-Mayberry association: Nearly level to strongly sloping, deep soils that 
have a silty surface layer and a clayey subsoil; on loess and glaciated uplands 


QA, ~Morrill-Burchard association: Moderately sloping to steep, deep loamy soils on 
WIA glaciated uplands 


Wy, Geary-Hastings association: Gently sloping to steep, deep silty soils on loess 
WI) . 8 y ping p p y 


4 uplands 


Geary-Jansen association: Moderately sloping to steep, deep silty and loamy soils 
that formed in loess, and moderately sloping to steep loamy soils that are moderate- 
ly deep over gravel; on uplands 


WH, Senfield-Kipson association: Moderately sloping to steep, moderately deep and 
WA shallow silty soils that have a clayey to silty subsoil; on limestone uplands 


W477, +\-ancaster-Hedville association: Moderately sloping to steep, moderately deep and 
WU) shallow loamy soils on sandstone and sandy shale uplands 
*Texture refers to the surface layer unless otherwise mentioned. 
Compiled 1973 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


UNIVERSITY OF NEBRASKA, CONSERVATION AND SURVEY DIVISION 
GENERAL SOIL MAP 
JEFFERSON COUNTY, NEBRASKA 


Scale 1: 190,080 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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JEFFERSON COUNTY, NEBRASKA 


Scale 1: 190,080 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE JEFFERSON COUNTY, NEBRASKA UNIVERSITY OF NEBRASKA, CONSERVATION AND SURVEY DIVISION 


CONVENTIONAL SIGNS 
SOIL LEGEND WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA 


Highways and roads Soil boundary 
Each soil symbol consists of letters, or of letters and numbers; for example, GJC, Hb, 2HB or HtB2. 
If slope is given in the soil name and is more than | percent, the last capital letter, A, B, C, D, or E, Divided a and symbol 
in a symbol shows the slope class. A final number, 2 or 3, in the symbol shows that the soil is eroded 
or severely eroded, 


Reservation 


SYMBOL NAME 


Land grant 
BdB Burchard clay loam, 3 to 7 percent slopes . 


BdC Burchard clay loam, 7 to 11 percent slopes 
BdC3 Burchard clay loam, 7 to 11 percent slopes, severely eroded Highway markers Small park, cemetery, airport... 
BdE Burchard clay loam, 11 to 30 percent slopes 
BFrB2 Benfield silty clay loam, 3 to 7 percent slopes, eroded National Interstate Land survey division corners ... Chert fragments 
BFC Benfield silty clay loam, 7 to 11 percent slopes 
BfC2 Benfield silty clay loam, 7 to 11 percent slopes, eroded Clay spot 
BED Benfield silty clay loam, 11 to 30 percent slopes 
Bu Butler silt loam 
State or county DRAINAGE Sand spot 

Ce Crete silt loam, O to | percent slopes 
CeA Crete silt loam, 1 to 3 percent slopes Railroads Streams, double-line Gumbo or scabby spot 
CeC Crete silt loam, 7 to 11 percent slopes 
Cm Cass loam Single track Perennial 
2Cm Cass loam, occasionally flooded 

Crete silty clay loam, 3 to 7 percent slopes, eroded Multiple track Intermittent 
Edalgo silty clay loam, 3 to 7 percent slopes, eroded 
Edalgo silty clay loam, 7 to 11 percent slopes Abandoned Streams, single-line 


Geary silty clay loam, 3 to 7 percent slopes Perennial 
Geary silty clay loam, 3 to 7 percent slopes, eroded 
Geary silty clay loam, 7 to 11 percent slopes Intermittent 
Geary silty clay loam, 3 to 11 percent slopes, severely eroded 

Geary silty clay loam, 11 to 30 percent slopes Crossable with tillage 
Geary and Jansen soils, 5 to 1ljpercent slopes implements 

Geary and Jansen soils, 5 to 11 percent slopes, eroded Not crossable with tillage 
Geary and Jansen soils, 5 to 11 percent slopes, severely eroded implements 

Geary and Jansen soils, 11 to 30 percent slopes 


Gravel pits Unclassified 


Hobbs silt loam, 0 to | percent slopes : 
Hobbs silt loam, occasionally flooded Canals and ditches 
Hobbs silt loam, | to 3 percent slopes 

Hord silt loam, 0 to 1 percent slopes Lakes and ponds 
Hord silt loam, | to 3 percent slopes 

Hastings silt loam, 1 to 3 percent slopes Perennial 
Hastings silt loam, 3 to 7 percent slopes 

Hastings silt loam, 7 to 11 percent slopes 

Hastings silty clay loam, 3 to 7 percent slopes, eroded 

Hastings silty clay loam, 3 to 11 percent slopes, severely eroded 

Hedville loam, 7 to 30 percent slopes Buildings 


Jansen loam, 3 to 7 percent slopes School 
Jansen loam, 3 to 7 percent slopes, eroded 


Jansen loam, 7 to 11 percent slopes 


Kipson silt loam, 7 to 30 percent slopes 7 3 
Drainage end or alluvial fan 

Lancaster soils, 7 to 1] percent slopes, severely eroded 

Lancaster loam, 3 to 7 percent slopes, eroded 

Lancaster loam, 7 to 11 percent slopes 


Lancaster and Edalgo soils, 11 to 30 percent slopes RELIEF 


Mayberry silty clay loam, 3 to 7 percent slopes, eroded 
MOetey shy Y ' Pp pes, Escarpments 
Mayberry silty clay loam, 7 to 11 percent slopes 


Mayberry clay, 3 to 11 percent slopes, severely eroded 

Morrill soils, 3 to 11 percent slopes, severely eroded VON VETS SUNY ey 
Malcolm silt loam, 7 to 11 percent slopes, eroded : 

N clay loam, 3 to 7 percent slopes ae DP rey gC OTT 


clay loam, 3 to 7 percent slopes, eroded 


Morrill clay loam, 7 to 11 percent slopes 


Morrill clay loam, 11 to 30 percent slopes 
Meadin loam, 7 to 30 percent slopes 


Rough stony land 
Well, oil or gas Depressions 
Large 
Crossable with tillage sn, 
Forest fire or lookout station ... implements Sauk 


Sandy alluvial land 
Silty alluvial land 


H nr 
Wet alluvial land Not crossable with tillage & », 
implements Sw 
Contains water most of eae 
the time “ine 
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